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* Testing in these Objectives is to be conducted 
at the appropriate time in the teaching sequence, 
and should not be postponed until after testing 
of Objective 36. 
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INTRODUCTION 



This book was written in response to a need 
expressed by Infants' Mistresses in the North 
Sydney Region of the N.S.W. Department of 
Education. They felt that there wcs a need 
to evaluate children's progress in 
Mathematics in order to diagnose the causes 
of individual faUures. There was, they 
discovered, no readily available information 
as to vv/?jr to test and /low to test for this 
purpose. 

They therefore appointed a Committee to 
investigate the situation and if possible 
rectify it. 

This Committee was set up in October, 
1974. Its members were Mrs. E. Cailan, 
Mrs. M. Muir, Miss K. Yabsley, Miss J. Watts 
and Mrs. J. Hodge. 

Its terms of reference at that time were: 

"To detail mathematical goals, so that 
those skilled in the techniques of 
measurement can formulate evaluation 
procedures. It is anticipated that 
teachers will then be able to identify 
the levels of understanding reached by 
individual children." 

This was consequent on an address to tlie 
North Sydney Region Infants' Mistresses' 
Council (N.S.R.I.M.C.), by Dr. Bob Phillips, 
who spoke of the necessity for, and the 
difficulties of, effective evaluation in the 
teaching of mathematics topics. Those 
present were mainly interested in the under- 
standings, skills and knowledge set out in 
the N.S.W. mathematics syllabus for infants' 
grades. A workshop-type follow-up plainly 
demonstrated to all present the impossibility 
of carrying out any effective assessment 
without first formulating specific goals. 
Dr. Phillips indicated that when practising 
teachers had compiled these goals, those 
"skilled in measurement" could set about 
composing the necessary test items. 

In any learning sequence there is a 
progression of many small steps, each of 



which no doubt could be expressed in terms 
of an objective. The Committee looked at 
numerous such sequences of learning-steps; 
it was felt that often the objectives in these 
sequences merely outlined teaching 
strategies, or referred to intermediate stages, 
or described discovery techniques; generally 
they marked very small advances in skilh. 
Most did not constitute necessary founda- 
tions for the next learning stage. The 
Committee was faced with the t^sk of 
selecting, from these detailed lists, a series 
of major objectives which would warrant 
evaluation to identify levels of achievement. 

The committee spent almost two years 
selecting the mathematical goals. These 
covered Number, Shape and the various 
strands of Measurement (Length, Area, 
Money, Mass, Temperature and Volume). 
The goals were then expressed as Objectives 
for a child to reach and master. In each 
strand, these Objectives formed, as far as 
is possible, a logical sequence. The ones 
selected constituted the important steps, 
the "goals" of achievemen^ in a child's 
progress. The intermediate steps were 
omitted in the evaluation programme, 
though of course they would not be omitted 
from the teaching programme. 

An example of how the selection v;as made 
is afforded by the work in Area. A suggested 
learning sequence was: (a) understands the 
terms "covering" and "surface", (b) com- 
pares the surface of objects by placing one 
over the other, (c) seriates objects according 
to their surface area, (d) covers a surface with 
informal units and counts them, (e) under- 
stands and uses the term "area", (0 finds 
area in terms of infomial units, (g) chooses a 
unit appropriate to the surface to be 
measured, (h) estimates area in terms of 

informal units, (i) It was 

decided that comparing, seriating and 
estimating were but intermediate learning 
steps in Area at this level, and did not 
constitute goals, hence they were not 
included as major Objectives to be evaluated. 



When tlie romniitice luid completed the 
coinpiHng ol" the goals hi all the Strands, 
they looked about for someone ''skilled in 
measurement techniques'* to carry out the 
second pan of the task: ''to formulate 
evaluation procedures". Meetings were held 
wnh various Departmental OlTicers and 
'.ither experts including Mr. Sid Bourke of 
the AXMi.R. The outcomes of these 
meetings were that no one ''skilled in 
measurement" was available, und that those 
consulted considered that the Committee 
members themselves should undertake the 
task, as they were famihar with tlie goals 
specified, and with classroom procedures 
in Infants* schools. 

Mr. Bourke stated (October. 1976): "The 
lists of mathematics goals devised by tlie 
Committee are very compreliensive and can 
be used as a basis for determining the skills 
and knowledge possessed by children. The 
task of writing approximately I'ive items for 
each goal is a very large one Indeed, but one 
which could have considerable benet'its for 

users In my opinion, the members 

of the Committee are best placed to write 
the required i{ems- Any other group would 
have to spend considerable time and energy 
going (wer much of the work already 
completed by the Committee in slating goals 
be tore they would be ready to commence 
developing assessment items ** 

The Committee therefore set about the task. 



It was indeed, as Mr. Bourke forecast, 
''complex and demanding". A lot of care 
and thought have been put into it. This is 
the result. 

The work was complex because there are so 
many strands, eacli with numerous 
important goals. It was demanding because 
diagnostic procedures had to be described 
for each separate goal - at least one per 
goal, usually several for each, to cater for 
different aspects and different levels. The 
si/.e of the resultant volume may be dismay- 
ing to readers unless they realise that it is 
large because it is comprehensive, and it is 
comprehensive so that in it. somewhere, 
they may find the particular assistance 
they need. 

The tests have been used in selected 
schools for a twelve-month trial period 
(See Appendix). 

It is hoped that this document will be of 
value to teachers in their work with children, 
and that in some small measure it may assist 
them to improve their planning of learning 
experiences, and their knowledge of 
children *s learning difficulties. In short it 
is hoped that it may help teacheis to help 
children. 

^ ^ :f: ^ 

December, 1978. 
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INSTRUCTIONS AND INFORMATION 



TESTING 



Testing in connection with Mathematics 
Evaluation may be carried out for any one 
of a variety of purposes. 

There are tests which are organized to 
rank a given set of pupils, in order, 
from the most competent to the least 
competent. 

There are tests which are designed to 
ascertain if pupils have reached a pre- 
scribed standard of achievement. 

There are tests which are standardised to 
provide a norm for comparison of the 
achievements of particular classes or of 
individual pupils. 

There are tests which are devised for 
administering to individual pupils with 
the object of observing the responses of 
those pupils. 

The tests in this book are of the last-named 
type and a»e designed primarily so that 
teachers may help children. 



APPROACH 

As explained above, the tests set out in thir> 
book are for the purpose of helping teachers 
to evaluate pupils' work, so that where 
a child is not succeeding, help may be given 
through the diagnosis afforded by the tests. 

The approach to diagnostic fivaluation in 
this book is through a series of Objectives 
on which the sets of tests are based. 

Each Objective is stated in terms of a child's 
achiovcnent, rather than of a teacher's 
lesson aim. 



competency. ISome of them relate to under- 
standings, some to skills and some to the 
assimilation of knowledge. Each of them is 
considered a necessary foundation for 
further progress. There are numerous inter- 
mediate goals occurring between those given 
here, but they do not warrant any intensive 
evaluation since they merely serve to 
indicate necessary learning steps- along the 
way. 

The Objectives are not listed in strictly 
hierarchical order. The order suggested is 
reasonably sequential. An absolute order 
cannot be prescribed because (a) "all 
children are different", (b) children learn 
things in different sequences, and (c) 
children learn things concurrently. n 

For the purpose of programming lessons, 
or testing at varying age-levels, or catering 
for intermediate stages, the Objectives may 
be broken into sub-objectives. 

For example, the Objective "lecognises 
attributes" can if desired be narrowed to 
"recognises colours", then to "recognises 
red". The Objective "knows how to write 
numerals for numbers beyond ten" can be 

presented in a series " from ten to 

twenty," " from twenty to thirty," 

" from thirty to forty" and so on. 

The Objective "covers a surface with 
informal units, discovers the number 
required and finds the area" may be broken 
into its three parts to become three sub- 
objectives catering for three different 
age-levels — "covers a surface with informal 
units", "counts the number of informal 
units covering a surface" and "uses informal 
units to find the area of a surface". 



PURPOSES 



The particular Objectives used have been 
selected because they are important goals 
in a child's progress to mathematical 



The tests may be used by a teacher 

*as a means of assessing the understand- 
ing of an individual class member, or 
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*for diagnosing the area of difficulty of 

a non-achiever, or 
*for discovering the level of competence 

of a new-comer, or 
*as a means of seif-appraisal of the 

classroom teaching. 

In addition, for the class teacher, the list of 
Objectives may be helpful in programme- 
making, and perusal of the test procedures 
may suggest the kinds of experiences which 
can help to ensure understanding. A reading 
of all the Objectives may alert the teacher to 
areas of instruction which have been omitted 
from the teaching sequence. 

The tests however are primarily for purposes 
of diagnosis. That is, they are designed to 
help teachers to help children. Children fail 
for different reasons, and it is difficult to 
give assistance until the reason for the failure 
is discovered. 

*A child may be failing because of a 

developmental difficulty. 
*He may be a newcomer whose previous 

level is unknown. 

*He may fail because of a lack of teach- 
ing in a certain aspect of the work. 

*He may have failed because he did not 
assimilate the teaching that was given. 

*He may not be familiar v/ith certain 
vocabulary. 

*He may lack practical experience of 
the material or the activity in question. 



The tests are designed to help teachers 
identify the area and cause of difficulty, so 
that a programme of help may be arranged 
for the particular child. 

Tire aspect of mathematics which causes 
most concern to the class teacher is of 
course that of Number. However the other 
aspects also are of importance, and early 
experiences can influence later development; 
early misunderstandings or omissions may 
have a bearing on later attitudes or diffi- 
culties. Hence there are test items prepared 
for these other strands also, so that evalua- 
tion may, if and when necessary, be carried 
out in any or all the other aspects of 
mathematics. It is hoped that this will make 
the book more valuable to teachers, even 
thought it makes it much lengthier. 



The total number of tests and test items is 
considerable. Series of tests are provided for 
Objectives in the various strands: 
Number (41 Objectives), Shape (6), Length 
(12), Mass (12), Time (11), Money (8), 
Area (5), and Volume (1 !)• 

For each child tested only a portion of these 
will be used. No child will need to be given 
all the tests in all the strands. 

It cannot be too highly stressed that in the 
name of evaluation (be it of child, or class, 
or school) it is not intended that any child 
be subjected to the whole barrage" of tests 
outlined here. Only those tests should be 
given to a cliild which are necessary to 
discover his level of attainment, his degree 
oi' understanding, or his area of difficulty 
and, later pe rhaps, the amount of improve- 
ment that has taken place. 

The tests are not intended as standardised 
procedures for comparing children. Nowhere 
is it suggested that provision be made for 
recording a child's total marks; such a 
score would be quite meaningless in relation 
to a child's ability or for comparison with 
any other child's ability. 



FORMAT 

The tests are set out under Strand headings, 
first the NunTiber strand, (which includes 
Problem Solving and Graphs), then the 
Shape strand, and lastly Measurement 
(Length, Mass, Volume, Area, Time, Money 
and Temperature). 

Sets of tests are described for each Objective 
in each Jitrand. 

They are arranged in a format designed to be 
read easily so that the teacher may follow 
the procedures with minimum difficulty. 

Each test is set out in three columns. The 
first states the Objectives being evaluated. 
The second lists the materials which will be 
needed for the pupil's use; some of this 
material must first be made, most of the 
items are readily available and merely need 
to be assembled and organised. The third 
column sets out the test procedure steps in 
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detail, using an instruction form: "Place . . 
*'Say: . . "Ask: . . 

Guidance is given as to the kind « f response 
wiiich will indicate that the child is 
competent in the situation. Sometimes there 
is information about a response which will 
point to an intermediate stage of develop- 
ment. Before assessing the qualit}' of a 
child's answer the teacher must refer to the 
Acceptable Response statement given for 
each test procedure. 

One correct response is rarely sufficient to 
assume that a child has no difficulties. It is 
necessary to repeat the test several times in 
slightly varied form to ascertain if the child 
is consistently successful. Accordingly, 
provision is made in the instructions for 
suitable repetitions of the tests in each 
separate procedure. 

It is suggested that, at any one level, at least 
five and probably ten, repetitions are 
necessary for adequate assessment. In some 
of the test outlines, five examples of each 
procedure are set out. In others, only one 
is set out, and the teacher must frame at 
least four others of a similar type (generally 
by varying the numbers of objects used, or 
the types of objects selected), so that there 
are sufficient responses on which to base 
a judgement of the child's consistency. 
There may be times, especially with lengthy 
procedures, when one good performance 
may be considered sufficient. 

Each part of a test is called, in this series, 
a "test item". A r^sr may consist of five or 
ten test items. A child is not considered to 
have succeeded in a test unless he has 
answered conectly an agreed number of 
test items. 

On occasions, where five items (instructions 
or questions) are set out, the teacher may 
discern variations in th3 range of difficulty. 
Because of the teaching procedure involved 
and the time-span allotted to it, these 
questions are considered suitable for the 
level of understanding under review. In cases 
where the child fails in one aspect of the 
test (or where the teaching range has been 
narrowed) the teacher may frame five or 
more questions based on each aspect covered 
in the suggested procedures outlined. For 



example, in Objective 2 of the Number 
strand, the test provides for questions 
covering shape, colour, texture, size, usage, 
and so on, in the same assessment. The 
teacher may however, if a more detailed 
assessment is desired, provide a separate test 
ot five or more questions for shape, then a 
separate test of five or more questions for 
colour, and so on. 

It will be noted that in some cases the 
procedure outlined is more lengthy than in 
others. It seems to be a long time before one 
arrives at the test question. The stage, as it 
were, has to be set for the test. These 
preliminary steps are important' for the 
child's understanding of the test, but his 
responses here are not to be recorded as part 
of the test. In cases such as this^ the 
beginning of the test proper is usually 
marked with a double asterisk, thus **. For 
example. Objective 17 in the Number 
strand concerns the set with no members. 
It is not reasonable to present a child with a 
bare table-top and expect him to recogrrise 
this as an example of the empty set. It is 
necessary to show him a set whose members 
he recognises, and all of which he sees 
removed — at this stage the bare surface will 
have meaning for him. 

The pupil is referred to throughout as a 
male child, and the teacher as female. This 
is purely for com nience in writing and 
reading, to avoid cumbersome forms such as 
"he/she" and "his/her". 



MATERIALS 

In each of the strands the materials used for 
testing are largely those found in classrooms; 
some are easily made by teachers, and a few 
are available commercially. 

For the Number strand, the majority of the 
tests are set out using objects found in the 
child's surroundings. These may be environ- 
mental objects such as pencils, spoons, toys; 
or they may be classroom objects such as 
round counters or plastic beads. The use of 
such materials is vital because a child's 
notion of number comes from his knowledge 
of his environment, and the purpose of 
learning about number is to give under- 
standing which can be applied to solving 



problems that will occur in the course of 
his interaction with his environment. 

A child however must not only discover 
number facts and understand their signifi- 
cance, he must also organise, remember 
and apply his knowledge of these number 
facts. In many classrooms, parallel with the 
recognition of the environmental basis of 
mathematical structures, children are taught 
to codify and tabulate number facts using 
structured material (because of the economy 
of time this ensures, and the consistent 
model the material provides). For this reason 
it has been thought desirable to include 
tests to probe the child's understanding of 
work given using this material, and of its 
relationship to similar examples with 
environmental objects. Such tests of course 
are only intended for children who are 
learning to use continuous structured 
material, such as Cuisenaire rods, for finding 
and using number facts. For other types of 
structured material such as centicubes or 
unifix which can be made into rods the 
procedures as set out may be adapted, or 
similar tests devised, in order to test the 
childien's knowledge of their material. The 
intended application of these tests may be 
stated colloquially: 

*Only "rod children" should do the rod 
tests. 

*A11 children should do the non-rod 
tests. 

This may be stated in another way: 

♦The non-rod tests are designed for 
all children. 

*Thc rod tests are only to be given to 

"rod children". 
*The rod tests are additional to the 

non-rod tests. 



ADMINISTRATION 

The tests are designed to be given to one 
child at a time, ideally in a quiet spot away 
from the rest of the children. When this is 
not possible then the tests should be given 
in group-work sessions, the teacher carrying 
out the test procedures with one child only, 
the other children working independently 
at some other task. 
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The tests are designed as face-to-face 
activities in a one-to-one situation as it is 
felt that only in this way can an adequate 
diagnosis be made. In addition to assessing 
correct responses in such a situation, the 
teacher may be assisted in her evaluation by 
noting a child's reactions or pace of working. 
Even written work in the testing of opera- 
tions is best carried out and observed in 
a one-to-one situation. When a written test 
has been completed, interview-type follow- 
up is often advisable, and can reveal reasons 
for a child's responses — often a child may 
give a correct response for an incorrect 
reason, or perhaps an incorrect response 
after correct reasoning. 

The materials required for each test should 
be prepared and assembled before the test 
begins so that there are no time-wasting 
distractions. The tester should have read 
the test items and should know the accept- 
able responses before beginning, so that the 
test can proceed smoothly. Provision for 
recording the child's answers should be 
made, and any papers arranged so that 
marking can be easily carried out. A relaxed 
stimulating atmosphere is desirable. 

For the tests, the teacher's instructions, 
directions and questions as given are suit- 
able, but are to be taken as suggestions only. 
According to circumstances, the teacher may 
find other words more appropriate or more 
likely to produce responses from the child. 
A child is often more responsive with his 
own teacher's familiar mode of expression; 
it is necessary however to ensure that the 
changed language does not alter the nature 
of the questions, nor provide the child with 
undue clues. 

Since the tests are not intended as stan- 
dardised procedures for comparing children, 
and because they are designed to evaluate 
the progress of an individual child, it is 
permissible to change the suggested language 
or extend the suggested questions to probe 
whether understanding is present in that 
child. Sometimes an intermediate stage of 
development may be discerned through 
such extensions. 

Just as the wording may be changed if 
considered desirable, so the materials used 
may be altered according to availability. 



The suggestions about objects for compiling 
sets (blocks, beads, toys and so on) are to be 
taken as suggestions only and other objects 
may be substituted if more convenient; the 
framing of teacher's questions will then be 
changed to match. Frequently a^so, the 
mimher of objects suggested is an example 
only. For instance, for "place two equivalent 
sets of eight members each", the eight may 
be varied as desired. In such circumstances 
the text is often marked ft- 

There may be initial difficulty in ascertain- 
ing the starting point for testing a child. A 
number of alternatives are possible. The 
teacher may be guided by the present level 
of the other children in her class; she may 
start at a point she thin':s will confirm a 
suspected weakness; or she may decide to 
begin with objectives known to be attained 
by the child and *Vo;k up" to his level of 
difficulty, perhaps even skipping a test or 
two if the tentative starting point has 
proved to be too low. Sometimes it may be 
desirable to begin at a stage considered to be 
too easy in order to' establish confidence. 
With a very young or a very backward child 
she may simply decide to begin at the 
beginning. However, once a firm starting- 
point has been established within a strand, 
it is intended that tests be given consecutive- 
ly as far as possible, and not in mere random 
order. The sequence of tests will be con- 
tinued until repeated failures occur, which 
will indicate the child's level of achievement 
or his stage of development or the cause of 
his difficulty. 

Although the tests have been listed far as 
possible in a logical sequence, this sequence 
is not necessarily the learning sequence. For 
some Objectives several levels of understand- 
ing or achievement may be set out. When 
this occurs the teacher must select the 
appropriate level at which to test a particular 
child. 

This applies particularly when testing know- 
ledge of appropriate vocabulary in the various 
strands, and when testing memorization of 
number facts as outlined in Objective 37. 

Similarly all the tests for competence in 
Problem work are outlined iri Objectives 38 
and 39. It is not intended that testing of 
this work be delayed until after treatment of 



Objective 37; problem-work testing is 
intended to be slotted into appropriate 
places in the teaching sequence following 
study of the relevant operations and 
numbers, at appropriate levels of difficulty. 

Further, a teacher may desire lo assess the 
development of the concept of Coni>ervation 
in a particular child, and may select a sen'es 
of tests taken from parts of various strands. 

Such variations from the printed sequence 
are not only permissible, but desirable and 
necessary. 

ASSESSMENT 

Assessment of a child's performance is miide 
through observation of his reactions during 
testing, and analysis of his responses to the 
test questions. A record of the child's 
answers must be kept so that his level can 
be assessed, by means of a diagnosis made 
from his successes and failures. 

A separate assessment must be made for 
each Objective. Successes in different 
Objectives cannot be compared or added 
together. In some cases an Objective is tested 
witii only one set of Procedures as in 
Number, Objective 20; in others there are 
many tests, as in Number, Objective 37, 
where there are about 100 separate sections. 
A combined score made up of the results 
from testing more than one Objective could 
not have any meaning where such widely 
differing numbers of questions are asked. 
Nor can the value of one Objective be com- 
pared with that of another by this means. 

Each Objective is tested with at least one 
Procedure, usually several. Each Procedure 
sets out a number of variations, called test 
items, to which the child must respond. A 
teacher should not assume that a child is 
necessarily competent after one correct 
response and so discontinue the testing for 
that Objective. 

The question of the number of correct 
responses required for the assumption of 
competency must be considered. Probably 
eight out often could be taken as conclusive 
— for reasons of time-saving, /bwr owr 
may frequently be considered adequate. 
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Sometimes five out of five (i.e. none wrong) 
or nine out of ten (i.e. one wrong) may be a 
better requirement to indicate competence. 

Each successful response must be noted, or 
each unsuccessful one, in order to assess 
competence. Guidance is given under the 
heading "Acceptable Response" as to the 
type of answer which may be marked as 
successful for each item. This should not be 
assessed until the "Acceptable Response" 
section has been read by the tester. It should 
be noted that for some items a number of 
questions, not merely one, must be answered 
correctly before the response can be con- 
sidered acceptable. For example, in Number, 
Objective 6, the child must maintain equiv- 
alence of sets through a number of 
re-arrangements. 

It is desirable that the teacher's assessment 
be not an "on-the-spot" judgment, but 
recorded in some permanent form, for con- 
tinued reference, so that a child's progress 
can be monitored over a period of time. 

Each teacher may devise her own record of a 
child's answers and may note thereon the 
Objectives tested, the number of successful 
responses made, followed by her diagnosis 
of the child's performance, together with her 
programme for assistance to the child. It is, 
however, desirable that such a record of 
information about a child be available to 
his later teachers, and in a form which can 
be interpreted easily by them. Hence, within 
a school, a record paper with a uniform 
marking code is desirable, and with a 
unifomi format. 



RECORDING RESPONSES 

It is necessary as previously stated that a 
record be made of a child's responses to the 
test items for assessment of his level of 
understanding. It is desiraHle that this 
record be retained for study, so that a 
diagnosis can be made and a programme 
developed to meet the child's continuing 
needs. Each teacher can if desired design 
and maintain a record book for use in her 
own classroom. It will however be more 
helpful for those administering and inter- 
preting tests if a standardised form of 
recording is used within a school. 



Because of the large number of Objectives 
and the differing numbers of Procedures 
given for each, and also the fact that all the 
Procedures will not be given to each child 
tested, it will not be practicable* to draw up 
forms on which the Objectives and items are 
already set down in print. A form with 
"blank" columns where the Objectives can 
be "written in" by the teacher will be 
adequate; the pages can be numbered and 
stapled together if a child needs more than 
one sheet to record all the tests necessary 
for diagnosis of his problem. The type of 
Response Sheet decided upon should be 
prepared on a stencil-master and duplicated 
as required so that there will be uniformity 
of recording within a school. 

There will need to be columns where the 
following details are noted: the Objectives 
being evaluated, either written out in full, 
or abbreviated in some way; the particular 
Procedure being used; the level at which it is 
being applied if there are several levels; the 
exact number of acceptable or unacceptable 
responses a child makes; lastly a comment 
as to whether the overall performance for 
these test items is considered successful. 
Perhaps also, notes may be required as to 
the quality of the child's answers, or his 
attitudes during the testing. On the sheet, 
too, other paiticulars will probably need to 
be recorded, for example, the date, the 
child's age and class, perhaps after the test 
the assessment of his stage of development, 
or the diagnosis of his difficulty . There may 
be a space for the tester's name; alternatively 
the school, particularly if large, may require 
that a teacher sign a record-sheet before 
handing it on to the next class teacher. 

The columns on the sheet. may be arranged 
vertically or horizontally according to 
preference. 

A standardised marking code within a school 
is also useful. It is desirable that thi marking 
code agreed upon in the school te specified 
and noted on each sheet. Each tuster in the 
school can then use the same code, so that 
all who subsequently study ^ the child's 
performance as recorded on the sheet will 
be able to interpret the marking. 

A speedy and unobtrusive method of noting 
acceptable and unacceptable responses, and 
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the number of each, will be the main con- 
sideration. When testing is incomplete for 
a particular Objective it may be advisable if 
the code makes provision for indicating this 
and the reason for non-completion. 



A SUGGESTED FORM FOR A RESPONSE 
SHEET 

A Response Sheet form which was employed 
during trialling of these tests, and generally 
found to be adequate, is included in this 
book for your consideration. The headings 
and the marking code were found to be 
quite satisfactory by most of the teachers 
who used it during the trialling period. Some 
schools preferred to use a vertical form 
because it gave space for a greater number 
of tests. Some preferred a horizontal form 
as it gave space for fuller comments. Two 
examples of each are placed at the back 
of the book so that they can be readily 
located. One of each should remain in the 
book for permanent reference; the other, 
marked with perforation lines, may be 
removed for assistance in drafting a stencil- 
master, or for reference when reading 
these notes. 

At the top of the page, on the left-hand 
side, there is a space for details of the 
child being tested; on the right-hand side 
the suggested marking code is set out. 

The main part of the sheet has columns for 
identifying the Objective, for recording the 
requisite number of responses, for indicating 
success of failure, and for writing any 
relevant comments if and when these are 
considered necessary. 

The first three columns are for identifying 
the Objective being tested. 

♦The first column is for the number of 
the Objective. The name of the Strand 
may be written first, e.g. Length, 
Number, Time. Then the number of 
the particular Objective (19, 20, 21 etc.) 
will be inserted and will refer to that 
Strand. Alternatively, initial letters may 
by used before the numerals (as in L2, 
V3, Al) to indicate the -Strand. Thus N 
will stand for Number, S for Shape, 
L for Length, V for Volume, and so on. 



This method will cause no ambiguity, 
since the only duplication of initials is 
for Mass and Money, Time and Temper- 
ature. M/s can stand for Mass, M/y can 
stand for Money, and T can stand for 
Time, since in Temperature the Object- 
ives are not formally evaluated with 
test items. 

*The second column can contain an 
abbT'eviated version of the Objective, or 
the Key-Words of the statement, so that 
the teacher can recall the particular test 
without having to refer back to the list 
of Objectives when she subsequently 
studies the child's record of responses. 

*In the ihird column, the section or sub- 
section, e.g. **(b) ii", will be inserted. 

There is provision for recording responses to 
ten test items; on occasions the teacher will 
perhaps consider five items to be adequate. 
Because of the differing numbers of test 
items and the varying number of acceptable 
responses which may be considered adequate 
for success in a particular test (ten, eight, 
five, four, or one) it is advisable to note 
success or failure for each test (or successes 
only or failures only) in the column 
provided. Any other comments about 
performance, such as slowness of woricing, 
intermediate l.^vel reached, vistractibility, 
or influence of fatigue, may be entered in 
the final column if desired. 

There is NO provision for noting the total 
number of test items a child answers 
acceptably, or the total number of Objectives 
attained. Such total scores would give no 
guidance as to a child's level of understand- 
ing and are meaningless for purposes of 
comparison. 

The column for noting the child's answers 
will be filled in in accordance with the 
recommended code. This consists mainly of 
ticks and crosses, but there are other 
symbols for use on the occasio^.s when these 
are not adequate or do not give sufficient 
information. 

P7| A tick will indicate that a child 
ans'vered correctly or adequately. 

JU A cross will itiJicate that he answered 



9 



wrongly, inadequately, or not at all. 

A dot will \{}(\knte that although 
further test irenis could have been 
presented, the teacher did not present 
them because she considered that to 
do so would have been futile. The dot 
will signify that there is no intention 
to give the test item, whereas an 
entirely blank space will mean that 
testing did not take place, or has not 
yet taken place. 

Sometimes it may be decided to give 
five items only, and not ten, perhaps 



because of considerations of timt, or 
because a child is answering with 
confidence, speed and accuracy over 
a number of Objectives. In such cases 
a horizontal line should- be drawn 
across columns 6-10, which will 
signify that the giving of these items 
was considered unnecessary. 

If boxes are filled in, this will indicate 
that further test items are not provid- 
ed, or are not possible. 

A brief example of the filling in of part of a 
Response Sheet is set out on the next page. 
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FiLLINC IN A RESPONSE SHEET 



CHILD'S RESPONSE SHEET page [7] 



Maying code: 

acceptable 
failed 

not presented (futile) 
not presented (unnecessary) 
further items not possible 




Example of suggested Response Sheet partially fiOed in 
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INTERPRETATION OF MARKING 

It will be noted that Jofin Smith is aged 
about six and a half and that the test took 
place about mid-year. John is probably a 
newcomer and Mrs. Jones has probably 
tested him because he does not seem to be 
at quite the same level as the other children 
in the class, which is beginning work with 
addition and subtraction and with recording 
number facts discovered. 

After three tests Mrs. Jones is fairly certain 
of John's standard. He can wcrk with 
discrete material and with rods using 
numbers to ten; he is quite confident with 
this. With environmental objects he has 
"picked up" a little information about 
numbers to twenty but appears to have had 
no formal lessons about them. He is not 
confident; although he answered six ques- 
tions adequately, he was not himself sure 
that the answers were right. Mrs. Jones does 
not consider that he is successful here. With 
rods there is no ambiguity of interpretation; 
he has no idea how to proceed; it is obvious 
he has had no lessons on rod work beyond 
ten. John knows the numerals for cardinal 
numbers and has no difficulties with nought 
or zero. With discrete objects and with rods, 
John can combine sets but he has very little 
realisation of this as representing the opera- 
tion of addition. 

Since John does not yet understand the 
addition operation, it is useless "slotting in" 
here the problem work about addition, or 
the use of memorised addition number facts. 

Now that Mrs. Jones has ascertained John's 
level of achievement and understanding she 
knows the stage at which teaching must 
continue. 

A study of the filling in of the sheet will 



reveal Mrs. Jones' selection of keywords to 
remind her of the Objectives tested. She 
has decided that for these Objectives, ten 
correct out of ten will be the criterion for 
succes.s, and for quick leference has noted 
success or failure in the appropriate column. 
For competent responses with numbers 
1 - 10 she has however made an exception in 
the number of test items. John was so quick, 
correct and confident in his actions and his 
answers that she deemed that five out of 
five gave sufficient indi. ation of success. 
For Rods 1-20, and for understanding of 
addition, John was unable to p*oceed; he 
did not know what to do. Failure was 
diagnosed without presenting the full number 
of items; dots were inserted to indicate the 
futility of continuing v/ith further items. 
The shadmg or cross-hatching shown for 
Objective 20 indicates to any one who 
subsequently studies John's sheet that 
John's one answer constitutes success as 
variations of this question are not possible. 

In the Comments column, it will be noted 
that Mrs. Jones has inserted entries both 
about John's test performance and about his 
behaviour and attitudes. She decided that it 
is not necessary to write comments unless 
they are about soinething she wishes to 
remember about a child at the time of 
testing. 



FOLLOW UP 

No suggestions can be offered here for 
detailed follow-up when difficulties are 
diagnosed . These will vary according to 
the age of the child, but it is obvious that 
teaching or re-teaching, with planned learn- 
ing experiences, will be necessary, and 
possibly further time spent at one particular 
stage before proceeding to the next stage. 



* * * * * 
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NOTES AND 

ADVANTAGES OF TESTING 

If through testing a teacher can diagnose 
the cause of children's failures then it will 
be possible to plan programmes of help. 
This in itself will probably save further 
failure and make future teaching easier. These 
are the obvious advantages of a testing 
programme. 

But there are other advantages, perhaps 
less obvious but equally valuable. 

• Children generally enjoy the experience. 
The one-to-one contact with the teacher, 
the feeling of being special, and being the 
centre of attention, often has the effect 
of improving the child's attitude to 
school, to his teacher, and even to ihe 
particular topic of testing. 

• Sometimes when a child performs well 
in the individual testing situat ion, there is 
a carry-over of success when the child 
returns to work in the classroom situation. 
A child who has become discouraged or 
apathetic, due to repeated classroom 
failures, may be stimulated to new 
interest and effort in classwork because 
of the glow of success which resulted 
from the individual work with his 
teacher. 

• Often a child who was previously reluc- 
tant to talk, to comrr/unicate with his 
teacher, or to enter into discussions with 
class groups, becomes so enthusiastic 
about the testing activities that the 
conversation begun in the testing situation 
continues thereafter and the communica- 
tion problem also is overcome. 

• In trial testing, teachers working with 
children from their own classes found 
that in each case they began to under- 
stand the whole child much better, not 
just his mathematical troubles. As the 
children spoke about the activities in the 
tests they related background incidents 



COMMENTS 

which had a bearing on the experiences, 
in a way they were reluctant to do, or 
unable to do, in the ordinary classroom 
situation, revealing facets of personality 
or thought-processes previously unknown 
or unsuspected by the teacher. 

• Other information valuable to the teacher 
was also revealed. Some children perform- 
ed much better in the one-to-one 
situation than they did in the classroom. 
They got work right that they never 
could when working in the class situation, 
but when they returned to the classroom 
after success in the test experiences they 
again performed badly. With such a child 
the problem probably lies not in his 
mental ability or mathematical compre- 
hension but in his personality ~ perhaps 
he is very distractible, or very easily 
intimidated; perhaps he has so little 
confidence in himself that he changes his 
answers to match those of his neighbours. 
Knowing where the problem lies, the 
teacher can give special attention to his 
classroom placement and the influence 
of other children on him. 

• Sometimes the opposite can happen. 
There were child'-en who performed 
well in class, but when they were tested 
in one-to-one situations they gave very 
poor responses. Here the teacher was 
alerted tc a different problem — that of 
the child who is expert at hiding his own 
inability and who imitates or copies the 
responses of others. The child may not 
necessarily be cheating, he may behave 
as he does out of laziness or insecurity 
rather than dishonesty. But whatever the 
reason, the teacher will realise that there 
is a behaviour problem instead of, or as 
well as, a mathematical problem and 
will organise her teaching and her class 
management to deal with this. 

• A frequent advantage from testing was 
that teachers were alerted to the fact 
that children's failures were often the 



result of short-comings in their own 
programmes. Many times, vital steps in 
learning sequences had been omitted. 
Sometimes vocabulary had not been 
enriched and extended sufficiently. 
Frequently there was a paucity of 
practical experience with real objects and 
concrete materials. The children had not 
handled pyramids, cones, cubes, blocks, 
rods, beam-balances, trundle-v/Ii^els, tape 
measures, attribute blocks, water, sand, 
and the like. They had not measured 
distances, pushed heavy objects, or 
seriated sets of counters. Teachers who 
realised these short-comings were able 
to rectify the deficiencies by more careful 
programming, by taking steps to expand 
the child's vocabulary, and by including 
many more practical activities. 

• Teachers who carried out the trialling of 
the cests found that they often received 
unexpected help from the testing pro- 
cedures. A child would fail in the first 
f( w repetitions of the test items. The 
teacher would realise that she would 
need to plan remedial activities for the 
child. However she would continue with 
the rest of the test items, commenting 
on the materials, the language or the 
actions as suggested in the descriptions, 
and would find that before the test was 
completed the child was showing by 
correct responses that he now understood 
the questions and would be successful 
with the particular Objective. The actual 
test procedure became at the same time a 
teaching procedure. Though the child was 
not marked as successful at the time, 
subsequent testing a few days later con- 
firmed this finding. Even when this does 
not happen, the test procedures at least 
indicate an initial approach to remedial 
activities. 

• The test response-sheets can provide 
tangible evidence of a child's stage of 
development, level of maturity, or degree 
of understanding. They can provide 
proof of lack in skills, or in knowledge 
or in competence. Teachers frequently 
are heard to assert that they know their 
classes so well that they can assess these 
things without any tests. This may indeed 
often be so. However such intuitive 
assessments are not always borne out by 



subsequent probings. But chiefly they are 
useless when trying to explain to an 
anxious or ambitious parent, or a busy 
supervisor, that a child is not ready for 
the next stage, and will not yet be able to 
cope. The tangible evidence of the 
response sheet may furnish the necessary 
proof, so that pressures to place in, or 
promote to, a grade or class where the 
levels of work are unsuitable or beyond . 
his comprehension may be resisted. 

• Since the Procedures are carried out in a 
one-to-one situation and actually involve 
the child in practical activities as a partici- 
pant and not a mere observer, the need 
for varied and functional equipment 
becomes apparent. A good quality beam 
balance that works, numerous durable 
models of solid shapes, varied measuring 
tools and the like are necessities for 
effective testing. And if they are needed 
for testing, how much more are they 
neecjed for teaching and learning! So the 
testing experiences may alert those in 
charge as to the kind of equipment they 
need co purchase or organise for their 
classes so that the children will have 
a good foundation of mathematical 
experience. 

• Finally, the tests may enable teachers to 
find out about children's attitudes. 
Attitudes are often as important as know- 
ledge. In one-to-one relationships teachers 
find that they receive a great deal of 
information about children's attitudes — 
their attitudes to school, to mathematics, 
to experiences, to practical work, to 
values. An awareness of the children's 
attitudes is of great assistance to a teacher 
in knowing how to influence, plan and 
organise for improvement. 



THE TIME TAKEN IN TESTING 

It will be admitted readily by anyone who is 
involved with this work that testing is a 
time-consuming procedure. 

Time is needed for all the aspects of testing. 

* Children who can benefit from testing 
must be selected. 
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* Response sheets mu&i be made ready. 

* A place to carry out testing must be 
prepared and kept available. 

* A "slot" or "slots" in the day's time- 
table must be arranged and adhered to. 

* The most time-consuming of all will 
be the actual testing of the child, even 
though procedures for only four or 
five Objectives may need to be given. 
Furthemiore, children selected for 
testing are frequently shy, uncertain, 
uncommunicative, hesitant and slow- 
moving, which further lengthens the 
time needed. 

There are teachers who, foreseeing all this, 
jecide in advance not to use the tests, 
iecause they take too much time. These 
people are saying in effect that is is too 
:ime-consuming to help a child whose 
Jifficulty needs to be diagnosed. 

't is a teacher's duty to assist a child who is 
'ailing; it is only sensible to find out the 
;ause of the failure first, so that the right 
cind of help can be given. 

frequently help is given which is no help 
it all, because of this failure in diagnosis. 
Consider the case of a backward nine-year- 
)ld who is continually failing in his "two- 
ine add-ups". His teacher without thought 
lecides that the child fails because he needs 
'more practice". So he is given more pages 
)f vertical "tv/o-line add-ups" — which he 
lontinues to get wrong. This is no help. It 
loes not save time. 

t is necessary first to consider why the child 
s failing. In which aspect of work in addi- 
ion does he lack understanding? 

t could be that he hasn't memorized any 
lumber comMnations in addition facts; it 
ould be that he hasn't memorized some 
>f these combinations. It could be the 
ertical form that worries him; maybe he 
oesn't understand the "carrying" process; 
lerhaps he doesn't comprehend the addition 
irocess at all; perhaps he can't combine sets 
nd count the new total. Perhaps, even, he 
oesn't understand the notions of "more" 
nd "less". 



If it is any one of these things, extra sheets 
of "practice sums" aren't going to do any 
good, and the teacher's refusal to diagnose 
the chUd's difficulty is in effect a refusal to 
help the child overcome his difficulty. 

Tlie nature of the help needed will vary 
according to the problem disclosed by the 
testing. In the long run, such diagnosis will 
save teaching time and prevent further 
problems from developing later. 

It is hoped ihai there are not many teachers 
who will be too short-sighted to spare time 
to help a child by first ascertaining the 
cause of his difficulty. 

COMMON CAUSES OF FAILURE 

Low general ability, and gaps in a child's 
information due to absences from school 
01 lack of teaching, are of course frequent 
and obvious causes of failure. But teachers 
who carried out tests in the trialling stages 
found that two other very common causes 
of failure were lack of familiarity with 
relevant vocabulary and lack of appropriate 
experience with materials. 

These teachers felt that many of the children 
would have succeeded had they known the 
words being used about the test materials 
in certain of the test questions. Most of 
these words were common words employed 
in a mathematical context, which showed 
that the classroom language must have been, 
in many cases, very narrow, stereotyped 
and unvaried. "Ordinary" words well within 
the comprehension of the children were 
involved (e.g. combine, separate, surface) 
as well as more specialised words (e.g. 
pyramid, circular, estimate); these words 
would have caused no comprehension 
difficulties had they been introduced and 
frequently used as part of the classroom 
practice, routines and activities. 

Trialling teachers feh also that children 
would have succeeded in many other tests 
had they had a proper background of 
appropriate experiences with actual material 
and concrete objects on which to base their 
conclusions. Children who were able to sort 
plane shapes, such as squares, triangles, 
circles, , were quite unable to deal 
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with spheres, cones, cubes, , although 

solid shapes are not inherently more difficult 
to work with than plane shapes - in fact 
they are probably easier. It seems a logical 
leaming sequence to proceed from solids to 
surfaces, then plane shapes, boundaries, 
linv^s (segments), and finally points. It would 
appear to be sensible to provide lots of 
wooden, plastic or cardboard models of 
pyramids, cones, cylinders, prisms and so 
on for children to play with, talk about, 
build with, stack up and pack together - 
some sets of each, similar in size, other sets 
in varying sizes. In this way children would 
leam the names and the properties with 
very little effort, and then their later 
explorations would be much more meaning- 
ful. Clock-faces, balances, metre-sticks and 
other measuring devices were strange to 
many children and SvO they performed badly 
with them. The cause of failure was not 
lack of understanding on the part of the 
children, but lack of experience, both in 
using the material, and in talking about it 
with adequate vocabulary. 

Most of the trialling teachers felt that 
children could be introduced to appropriate 
mathematical vocabulary at a much earlier 
stage than many of them are at present, and 
that children would not only cope with it 
easily but would enjoy and benefit from 
the activities in which they discussed the 
materials they were using by means of a 
wider range of mathematical words. 

TESTING BEYOND GRADE LEVEL 

These tests are not designed to discover 
gifted children, nor to extend "able" 
children. 

It is not intended th^it in normal circum- 
stances a child should be subjected to testing 
for Objectives relating to topics, skills or 
understandings which are beyond his grade 
level. For diagnostic purposes or to ascertain 
whether teaching has been successful, this is 
both futile and unnecessary. 

In Volume, for example, a kindergarten 
child might be expected to know about full 
and empty, but should not be questiond 
about the need for a standard unit; similarly 
he should know what the surface of the 



table is, but should not be expected to find 
its area accurately by covering it with 
informal units, although of course he may be 
given initial experience in the covering of 
a surface. 

It should be noted that the tests necessary 
for kindergarten children in any strand are 
very few, as these children are still in the 
early experiential stages. 

The number of tests suitable for Year 1 
children will be sligluly greater as the 
teacher seeks to discover if kindergarten 
concepts have been achieved. 

By Year 2 the need for diagnosis will be 
greater still as the child has had more work 
presented to him wherein he may have 
failed, and so the range of possible tests will 
be wider. 

The full number of tests will probably be of 
most use with Year 3 and Year 4 children 
who are falling in primary work because for 
some reason they are not competent in, or 
conversant with, the work normally treated 
in Infants' grades. (Hence the inclusion of 
the phrase "K-2" in the title of this book.) 



SUGGESTED GRADE-AGE LEVELS FOR 
DIAGNOSTIC TESTING 

The tests are designed so that teachers can 
find out whether a child is having mathemat- 
ical difficulties because of a gap (or several 
gaps), in his knowledge, or his skills, or his 
understandings. A gap of this description 
may have been caused because there was no 
previous teaching of the subjeci-matter in 
question, or because the child did not 
assimilate or profit by previous teaching if 
it did take place. As soon as the child's 
present teacher has identified where these 
gaps are, she may provide help by giving the 
missing lessons, and planning for practice 
and consolidation of their content. Such 
diagnosis is particulariy necessary for eight- 
and nine-year-old children in primary grades 
who are failing in work normally learnt in 
infants' grades. However, the tests are equal- 
ly useful for infants' children who have 
failed to learn the work of a previous grade. 

For this purpose certain tests are appropriate 
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for use in the various grades. Suggested 
Grade-Age Levels are set out below. 

Year 4 in these lists will indicate, in 
general, children aged nineyears, in their 
fifth year at school. 

Year 3 will indicate, in general, children 
aged e.*ght years, in their fourth year at 
school. 

Year 2 will indicate, in general, children 
aged seven years in their third year at 
school. 

Year 1 will indicate, in general, children 
aged six years, in their second year at 
school. 

Kindergarten will indicate, in general. 



children aged five years, in their first 
year at school. 

When a child is tested for work normally 
given in a previous grade, the teacher can 
ascertain if it has heen assimilated. 

When a chUd is tested for work given in 
his own grade, the teacher can ascertain 
the child's present level of achievement, 
or his present stage of development (i.e. 
where he **isat")- 

In the text, the tests are set out in contin- 
uous form without age or grade labels, for 
use with individual children, for the purpose 
of monitoring their progress through the 
various stages to a level appropriate for 
each child. 



SUGGESTED LEVELS 



Year 4 


Year 3 


Year 2 


Tests suitable for 
administration, if 
required. 

Number: All tests. 
Other Strands: All tests. 


Tests suitable for 
administration, if 
required. 

Number: AH tests. 
Other Strands: All tests. 


Tes:s suitable for administra- 
tion, if required. 
(The time of the year when 
the test is given will influence 
the selection of Objectives 
and the choice of levels.) 

Number: All tests, by end of 
year. The more difficult 
aspects of work with frac- 
tions and division may be 
omitted if desired. 

Other Strands: AU tests, 
by end of year. 
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SUGGESTED LEVELS (continued) 



Year 1 



Tests suitable for administration, if 
required. 

(The time of the year when the test is 
given will influence the selection of 
Objectives and the choice of levels.) 

Number: 
Objectives - 

1 - 29, 

34, 

37 (at an appropriate level), 

38 - 40 (all at appropriate levels). 

Shape: 
Objectives — 

I (at an appropriate level of vocabulary), 
2, 

3 (at an appropriate level), 

5 (at an appropriate level), 

6 (vocabulary at an appropriate level). 

Length: 

Objectives - 
1,3,4, 

10 (at an appropriate level), 

I I (at an rppropriate level), 

12 (vocabulary at an appropriate level). 

Mass: 

Objectives - 
i, 2,3,4, 

5 (two objects only); 
6, 10, 

1 1 (at an appropriate level), 

12 (vocabulary at an appropriate level). 

Volume (Capacity): 
Objectives — 

1, 

2, 

3 (Procedures i and ii), 
5, 

6 (at an appropriate level), 

1 0 (at an appropriate level), 

1 I (vocabulary at an appropriate level). 

Area: 

Objectives — 
1, 

2 (covering surfaces only, for a few 
children only), 

4 (at an appropriate level), 

5 (Procedure 1, for some children). 



Kindergarten 



Tests suitable *')r administration, if 
required. 

(The time of th. ^cai when the test is 
given will influence the selection of 
Objectives and the choice of levels.) 

Number: 
Objectives - 

i - 17, 

19(a) i, 

20 (i), 

2I(a)i. 

Shape: 
Objectives — 

1 (at an appropriate level), 

2 (at an appropriate lovel), 

3 (at an appropriate 

Length: 
Objectives - 

3 (not waste paper tin), 

!0(at an appropriate level), 

1 2 (vocabulary at an appropriate level). 

Mass: 

Objectives - 
I, 
2, 

10 (at an appropriate level), 

12 (vocabulary at an appropriate level). 

Volume (Capacity): 
Objectives - 

I, 

2, 

5, 

10 (at an appropriate level), 

1 1 (vocabulary at an appropriate level). 

Area: 

Objectives - 
I, 

2 (at an appropriate level). 
Time: 

Objectives - 
I, 

2 (o'clock only), 

3 (week days), 

6 (vocabulary at an appropriate level). 
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SUGGESTED LEVELS (continued) 



Year 1 ^ont. 


Kindergarten ^^^^ 


Time: 

Objectives — 
1, 

2 (o'clock and half-past), 

3 (at an appropriate level), 
6 (ai an appropriate level). 

Money: 
Objectives ~ 

1, 

2, 

3 (for some children), 

4 (for some children), 
6. 

Temperature: 
Objectives — 
1 and 2 (both at appropriate levels). 


Money: 
Objectives — 

1 (not 50 cents), 

6 (one dollar note). 

Temperature: 
'Objectives ~ 
1 and 2 (both at appropriate vocabulary 
levels). 



MEMORISATION and PROBLEM WORK 
AND GRAPHS 

Although the Objectives have, in general, 
been written in a logical and sequential 
order it is not possible to maintain a strict 
teaching/learning sequence throughout. 

Two particular facets must be regarded 
separately as to their place in the sequence. 
These are the testing of memorisation of 
number facts, and the testing of competence 
in problem work and graphs. 

(a) Testing memorisation and use of 
Number facts 

All the memorisation tests are outlined 
in Objective 37 but it is intended that 
teachers insert the relevant parts of the 
test at appropriate places in each child's 
learning sequence. For this reason 
categories arc specified throughout the 
tests for memorisation so that different 
levels can be discerned. This is not only 
to make it possible to pin-point areas of 
difficulty for an older child. It is also 
so that teachers can select the proper 
categories for younger children. 



These tests are intentionally detaUed and 
therefore lengthy. It is of course quite 
possible to design shorter tests composed of 
fewer examples. But it must be realised that 
the tests in this book are presented not as 
tests of knowledge or achievement, but as 
diagnostic procedures to discover the 
particular area or level of difficulty in the 
memorisation or use of number facts. 

(b) Testing competence in problem work 
and graphs. 

Testing of knowledge of the different 
aspects of problem work and graphs is 
treated in Objectives 38,' 39 and 40. 
But it is not intended that. testing of 
these should be delayed until the 
previous 37 Objectives have been tested. 
Testing in Objectives 38, 39 and 40 
should be slotted into the appropriate 
places following study of the relevant 
operations and numbers. 



USE OF **CRUTCH" FIGURES 

When working with the more complex 
types of number sentences, such as 
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4 + 2 + 2=n and9-4-2=n many 
children make use of "crutch" figures 
(small numerals representing partial answers) 
written above the relevant part of the 
sentence. The numeral 6 may be written 
above 4 + 2, and the numeral 5 may be 
written above 9 - ^ in the examples above. 

Number sentences completed correctly using 
this device may be accepted on an equal 
basis with those completed correctly with- 
out it. 

Some teachers may prefer to see use of this 
device as indicating an intermediate stage, to 
be accepted, and commented upon as such 
when recording the child's progress. The 
child will then be expected to complete 
similar number sentences at a later stage 
without use of "crutch" figures, showing 
that he can mentally retain sub-totais for 
a longer time than previously. 

It should be noted that the use of ''crutch" 
figures by children having difficulty gives 
the tester ijncreased opportunity for 
diagnosis, and for these children at least the 
use of "crutch" figures should not be 
discou raged. 



"NUMBER" BIAS 

Concept formation begins in the earliest 
years. This is so in all the strands of 
Mathematics which are set out in the 
curriculum, and not only in the Number 
strand. Trialling experiences suggest that 
many of the tests in Area, Shape, Volume, 
Length, Mass, Money, Time, andAu Temp- 
erature could not be given because there had 
been no teaching of the topics c(wered in 
the test items. Sometimes this was because 
the topics had inadvertently been omitted 
Ironi the class programme. However, it was 
found on many occasions that the teacher 
had consciously decided to omit these other 
strands as unimportant and to c(Micentrate 
on number concepts and experience. 

This is unfair to children. The early concepts 
in the other strands are just as important 
to later development in those strands as 
early number concepts are to later 
arithmetic studies. 



If a kindergarten child has a good idea of 
the word "surface" and of the surfaces of 
things around him, he will later have a 
better chance of understanding Area than a 
child who is merely given a fomiula (e.g. 
"1 X b") at the age of nine or ten. 

Early experiences in measuring with a 
variety of units, in making simple graphs, 
in playing shops with money, in handling 
models of cubes, pyramids, cones and other 
solids, nil provide interest as great as in 
Number, but at the same time are designed 
to lead to acquisition of necessary concepts, 
suitable for the child's stage of development, 
which will facilitate future learning. It is 
not fair to deprive him of these experiences 
merely to concentrate on the Number 
strand. 

If these ideal learning-times are missed, 
subsequent learning is often more difficult. 



CONSERVATION 

Although an understanding of Conservation 
is vital to successful work, the concept is 
developed only after a large number of 
contributory experiences. For this reason, 
testing about Conservation is set down near 
the end of the list of Objectives for the 
apprtipri^te strand and not first. The 
development of the concept is slow, and is 
not uniform throughout all the strands. 

For teachers who wish to follow the 
development of this concept in children 
the relevant tests are set out below. It is not 
expected that the concept will be fully 
developed throughout, at least until the 
age of seven years. Five- and six-year olds 
may be given the tests, and their results 
will show a variety of intermediate stages. 
No consternation need be felt about this; 
all that is indicated is the need for further 
experiences, and an understanding of the 
child's present stage of development. 

Procedures appropriate for ascertaining the 
stage of development of the Consen^ation 
concept in particular strands are set out 
below: 

Number: Objectives 6, 1 5. 16, 22. 
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Shape: Objective 2 (ii) may have a bear- 
ing on the development of the 
concept. 

Length: Objective 10. 

Mass: Objective 1 0. 

Volume (Capacity): Objective 6. 

Area: Objectives. 

^?oney: Objective 2 (The different ways 
of making up the same amount 
may have a bearing on the 
development of the concept.) 

GENERAL KNOWLEDGE 

Questions regarding applications in the 
environment (Why are plates round? Why 
are triangle-shapes used in bridges? Why the 
diagonal on wooden gates?) are not intended 
to be questions on General Knowledge. They 
are designed to ascertain how much the 
child has understood and retained from class 
lessons and discussions about these matters, 
or in the case of a newcomer whether the 
child has had such teaching and if so, 
whether he has understood it. 

Instead of individual questioning in a test 
situation the teacher may prefer to base her 
assessment of the child in a class situation 
during discussion of these topics, and then 
on his Response Sheet she will note perhaps 
the thoughtful relevant nature of his contri- 
butions to the discussion and how well 
they indicate his grasp of the ideas. 

Similarly with test items concerning the 
digital clock, the trundle wheel, the calendar, 
and the thermometer, the questions are 
designed to follow class experiences, or to 
indicate the lack of class experiences. They 
are not designed to probe the home back- 
ground or discover any general knowledge 
otherwise acquired (useful though this may 
be). 



PROMPTING 

Some of the teachers who carried out 
preliminary testing were concerned about 



diagnosis of responses when the wording 
was altered in statements and questions to 
children. Those teachers wondered whether 
the changes they made would constitute 
'^prompting", even though they were 
informed that it was permissible to make 
changes in the interests of communication 
with the child. 

The following suggestions are given. 

* Where the changes are mere alternative 
forms in the choice of words or phrases, 
and are substituted to accord with the 
teacher's usage taniiliar to the child, this 
will have no effect on the assessment of 
the response. 

* Wliere radical changes must be made 
because the child has no knowledge of 
the vocabulary in question, this can affect 
the result; the tester may be unable to 
discover if the child eally understands 
and could be successful in a particular 
Objective. She may feel that he would 
be capable of su:cess in spite of the 
necessity to explain the words; if so she 
should note this on his Response Sheet, 
but should also note his failure with the 
correct vocabulary (and in follow-up 
should include the necessary language 
work!). 

* It is not permissible to make changes 
which alter the nature of the question or 
give clues as to the answer required and 
still mark the child as correct. If such 
changes are made an intermediate stage of 
understanding may be discovered, which 
should be recorded on the child's sheet. 
After further experiences using adequate 
Vocabulary, the child may succeed fully 
when retested. 

* Whenever an alteration to wording is 
made which the tester feels may con- 
stitute prompting, or have a bearing on 
the child's response, this should be noted 
in the Comments column of the Response 
Sheet. 



The frequent occurrence of this problem 
indicated the ''narrow'' nature of the vocab- 
ulary employed, and the limited use of 
alternatives, in some classrooms. 
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Words such as combine, separate, pattern, 
subtract, represent, difference, compare, 
match, remove, pair, equal and complete 
could be used much more often in context 
and would broaden the child's experience 
and communication, as well as making 
assessment of mathematical understandings 
more accurate. 



WRONG RESPONSES 

It is important not to tell a child he is wrong 
in his answer, and for the tester to receive 
all responses with equal interest. A child's 
subsequent responses can be influenced by 
the tester's reactions to answers. Similarly 
it is important not to let the child observe 
the tester's crosses and ticks while responses 
are recorded. Children sometimes are 
diverted by trying to work out the code 
and do not then attend properly to the next 
question. 

It has been noted that one correct response 
is not, generally, sufficient to assume success, 
hi the same way, the tester must not assume 
that if the first response is incorrect, failure 
is to be recorded for the particular Objective. 
If a child continu^: to give answers for the 
test items then probably four wrong 
responses would justify the decision to 
record failure, and to discontinue testing. 
Failure must be recorded earlier than this 
in cases where a child makes one wrong 
response and then is unwilling, or refuses, 
to try further. 

Sometimes it is unwise to continue with 
questions when the child knows all his 
answers are incorrect; this often discourages 
or upsets the child, and can influence his 
attitude to the next set of test items. The 
tester must rely on commonsense in the case 
of wrong responses, just as much as in the 
case of correct responses. 



HOW MANY TIMES? 

The question of how many times a child has 
to respond correctly for success must be 
considered in relation to each Objective. 

In the instructions for administering the 
tests and marking them, it has been 



suggested that four correct responses out 
of five can be taken as conclusive in most 
cases, but that sometimes a score ofeiglit or 
nine out of ten is more reliable. 

This is because the four correct responses 
may be the limit of the child's knowledge 
and he could get no more answers right no 
matter how many further questions were 
asked. Four out of five would become four 
out of ten, which could not be counted a 
successful effort. 

Further, a child may answer correctly after 
a great deal of thouglit, hesitation and self- 
correction, and may not appear confident 
in his approach. The tester may then not 
be sure whether four such responses were 
right after much effort, or were purely 
"lucky" guesses. Eight such correct responses 
would earn the child the right to be labelled 
successful, altliougli a note in the Comments 
column about his performance would be 
desirable (and perhaps re-testing at a later 
date to see if he is then more confident in 
the situation). 

Also, many young children frequently waver 
for a long time between knowing and not 
knowing. This can happen in many learning 
situations, e.g. in writing b and d correctly, 
in knowing the right and the left hand, in 
spelling a difficult word. The child may be 
right to-day, wrong to-morrow, riglit again 
the next day. This happens too in mathemat- 
ical matters,' and is another reason for being 
cautious about accepting a single response 
as conclusive. When it is felt that a child is 
at such a stage in the development of a skill 
or an understanding, it may be advisable to 
give the test over several days to be sure of 
the child's consistency. 

In the majority of cases the tests are short, 
and the test questions are simple; it is not 
much more difficult to give five items than 
to give one. Similarly it is not much more 
time-consuming to give ten items than to 
give five. The child will not become bored 
or fatigued if the tests are presented in an 
interesting manner by the tester. 

Nevertheless there will be other cases where 
five or ten test items will not be appropriate. 

How many times must a child count to a 
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hundred to prove that he can count to a 
hundred? If he counts quickly and con- 
fidently, without hesitation, passing from 
39 to 40, 59 to 60, and so on, without 
faltering, then surely he doesn't need to 
repeat the performance further to convince 
you - certainly not five times, let alone 
ten! 

Counting to a hundred is not one of the tests 
in the book, but in cases such as that, where 
the test is lengthy, and the child perfectly 
confident and perfectly accurate, there is 
no need for further repetitions. 

Ciiici cases where repeated test items are 
unnecessary may be suggested. Where the 
tester is giving preliminary tests to ensure 
that the child is comfortable in the situation, 
there is no need to give repeated items. 
Where preliminary tests are being given to 
as' " un a suitable starting place tnere is 
? ^5. d to give more than one or two items. 

To persist with numerous repetitions in such 
circums^^jnces will cause both tester and 
diM to fe^ extreme boredom and fatigue, 
not to ,,ji^ntion distaste for the whole 
programme ! 

Since the tests are not intended to be stand- 
ardised procedures, the number of repeti- 
tions does not have to be uniform. It is left 
to the tester's experience and corrunonsense 
to decide which are the tests where 
repetitions are necessar>', and how many 
repetitions should be given. Where it is 
decided not to give a number of test items 
this will be because of the complicated or 
lengthy nature of the tests and the child's 
competence in responding. (But if the child 
is not confident, and his responses are 
inconclusive, repetitions will be needed even 
though the test is lengthy.) 

SIZE OF THE BOOK 

The thickness of this volume, and the 
comprehensive nature of the contents, have 
proved daunting, not to say "off-putting", 
to many teachers at first sight. They think 
that it will not be possible to read it all 
before using it. They think also that they will 
not be able to administer all the tests in it 
and therefore they will not have a use for it. 



Let us say at once you don't have to read 
all the tests before you can use the book; 
the introductory pages will explain how 
the tests are to be given and used. 

Let us ALSO say at once that it is not 
intended that anybody will need to use 
all the tests. Four or five tests per child 
in any particular strand will probably be 
quite sufficient for a diagnosis. 

The size of the book is brought about 
because the Number, Shape and Measure- 
ment strands are all included. It was con- 
sidered at first that three separate books 
miglit be issued; teachers when consulted 
indicated that they nearly all preferred the 
inclusion of all tests in one volume. 

The amount of the content is brought about 
because the range of tests must be compre- 
hensive. A child will have difficulty with 
only a few aspects of his work to date, and 
usually it will only take five or $o tests to 
ascertain which these aspect^^ are; however 
they will differ from child lo child. Some 
children will have difficulty with ly 
concepts, some with later skills. Some will 
have difficulty in memorizing certain facts, 
some will not understand certain types of 
environmental situations when expressed in 
words. Nobody can know in advance which 
tests are going to be needed, hence all are 
included here. An all-inclusive volume of 
this nature is necessarily lengthy. Guidance 
is given in the Introduction and the Index 
of Objectives as to how the tests may be 
used. The comprehensive nature of the book 
causes its size and thickness but this is 
intended to be an advantage to teachers not 
a hindrance; the range of tests is designed 
to increase the range of assistance which 
teachers can give to children who may be 
having difficulty. 

WHY "SETS" AND "SUBSETS"? 

If mathematics is going to mean anything to 
young children it has to be real. They should 
discover it, apply it and understand it in 
terms of their own environment and the 
things in that environment. When they have 
had experience with real things they may 
supplement their work by using mathemat- 
ically structured materials, particularly in 
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order to organise and tabulate number facts. 
But if they do not und/rstand number facts 
in terms of the real objects in their environ- 
ment we cannot be sure that they under- 
stand Number at all. Hence in testing 
mastery of the Number Objectives whenever 
possible tests have been written using 
objects which are familiar to the child in his 
home and his schoolroom. 

These tests are described for the teacher's 
benefit using words such as set, member, 
element, combine, partition, separate, and 
so on> and sometimes in the questions and 
requests to children some of these wt)rds 
are also used. 

It is pointed out to readers and testers that 
these words are used in explanation of the 
tests about env^ironmental objects. The> are 
used with the same sense and meaning as 
they would have in ordinary conversation. 
They provide a much more concise and 
exact form of communication than 



alternative forms of description, for 
exJ^mple, "this collection of things", **some 
of these things", "another lot of things", 
"the rest of the things", "this group", 
**these smaller groups", and so on. Only one 
of the words used ('^subset") is at all 
specialised and not found in ordinary 
conversation. If desired, this word can be 
avoided and substitutions made; most 
triallers found no difficulty and preferred 
its brevity to the possible alternative circum- 
locutions. Ti e emphasis in these tests is not 
on the words but on the activities they 
descri^-^ and the ideas they convey. 

It is stressed that there is no intention of 
introducing or testing knowledge of Set 
Theory or the correct use of its vocabulary. 

The words are used in an environmental 
context to provide clear descriptions of 
activities, widen and enrich vocabulary, 
relate mathematics to every-day life, and 
enable children to express ideas concisely. 



* * * * * 
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ERIC 



NUMBER 



OBJECTIVES. 
The Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


I Identifies 


The chOd's classroom 


_ 

PROCEDURE: 


attributes 


environment. 




■ (using the 




Snv *Shnu/ mp ^nmpthint? hliiA " 

Ody t JUUW lllC oUlllvUullg UiUC, 


language of 




"Show me something rough." 


attributes) 




"Show me something round." 






"Show me something wooden." 






jiiuw ine iuind -uiig lO wntc wiln. 






"Show me something heavy/' ;f . 






Make five or ten such requests to give the required number of test items. The attributes 






given above are suggestions only. The tester should select those attributes considered 






tne most appropriate lor luture development. 






Acceptable Response: 






The child points to indicate the object with the appropriate attribute. 


2. Gassifiesan 


i. About twenty objects 


i. PROCEDURE: 


object by 


different in colour, 




means of its 


shape, size, usage, 


Place all the objects before the child. 


attribute(s) 


composition and/or 






texture. 


Say: "Show me a rough block." 






"Show me a blue bead." 






"Show me a round thing." 






snow me a wooaen oox, 






"Show me sometljing to write with," 






"Show me a heavy toy." 






"Show me a big red tin." 






1 Continued 



NUMBER 



OBJECTIVES. 
The Child... 



. (continued) 



TEST MATERIALS 



ii. About twenty objects 
different in colour, 
shape, size, usage, 
composition and/or 
texture. 



TEST PROCEDURES and COMMENTS. 



Make five or ten such requests to give the required number of test items. 
Acceptable Response: 

The child indicates the correct object by speaking or pointing. 

Notes: • Suggested teacher instmctions are based on each of the following 
categories: shape, colour, :,ize, usage, composition, texture, and conjoint attributes 
(i.e. two together). 

• If a child experiences difficulty with any of the categories, the teacher 
should retest with further questions concerning that category. 



ii. PROCEDURE: 



Show the child five, or ten, of the objects one at a time. For each object, say: 

"Tell me something about this." 
Acceptable Response: 
The child makes responses in the form: 



"It's red." 



It's made of plastic." 
"It's heavy." 
"It's soft." 
"You write with it." 

Note: If a child gives a response of the type "It's a pencil" (i.e. name only), 
continue: "Tell me something else about it." 



|er|c 
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NUMBER 



> OBJECTIVES. 

Al_*l 1 

The Child . . . 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


3. Sorts objects. 


Collections each of about 


PROCEDURE: 




fifteen objects with clearly 






defined attributes. 


Place one of the coOections of objects before the child. 




Collections of objects may 


Sav: "Sort these thin?^ fnr mp " nr 




be based respectively on the 


"Put the things together that belong together." 




following categories; 




• colour 


When the child has carried out this direction, say (indicating one group, then another 
...): 




• shape 






• colour and shape 


"Why did you put these things together?" 




• ciiviroiuiicniai usage 




• ownership 


Repeat, to give the required number of test items, using other collections one at a time. 






Acceptable Response: 






The child justifies the basis of his sorting. 






Note: These test items cover a range of understanding at the same level. If, however, 






the child succeeds with only some of the categories, the teacher may design test- 






activities for each of the categories, to ascertain the particular category causing 






difficulty. 









ERIC 



NUMBER 



OBJECTIVES. 
The Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


i Makes given 
sets. 


I A selection of 
diverse objects. 


PROCEDURE: 

* f\i ill* i*iiPiif*ii 

1. Place the diverse objects before the child. 
Say: "Make a set of buttons." 




u. A selection of toy 
animals. 


n. Place the toy animals before the child. 
Say: "Make a set of cows." 




iii. A selection of 
counters. 


111. Place the counters before the child. 
Say: "Make a set of blue counters." 




IV. A selection of beads. 


' Til * 1 1 t 1 1 r J 1 t »i t 

iv. Place the beads before the child. 
Say: "Make a set ofbig round beads." 




V. A selection oi attnoute 
blocks. 


v. Place the attribute blocks before the child. 
Say: "Make a set of small thick square blocks." 


• 


Note: Other suitable 
categories of objects maybe 
substituted, and the test 
instnictions adjusted 
accordingly. 


Any of the activities may be repeated, rsing slightly different ni:iterial, to give the 
required number of test items. 

Acceptable Response: 

The child performs the appropriate action. 

Note: There is a range of difficulty among the test activities. If a child fails in carrying 
out any of the test items, the teacher should re-test with at least five activities eac/i for 
i. (general 2ppoarance), ii. (particular appearance), iii. (one attribute), iv. (two 
conjoint attributes), to ascertain the particular aspect causing difficulty. 



NUMBER 



OBJECTIVES. 
The Child... 



5. (a) Pairs the 
elements of one 
set with the 
elements of 
another set. 



Mt: The word 
^member" maybe 
substituted for 
Element" if 
lesired. 



TEST MATERIALS 



(a) i. Two non-equivalent sets 
of similar objects (e.g. 
four buttons and six 
buttons) 

0. Two equivalent sets of 
similar objects, (e.g. five 
marbles and five 
marbles) 

iii. Two equivalent sets of 
dissimilar objects (e.g. 
seven pebbles and 
seven counters) 

iv, Two non-equivalent 
sets of dissimilar 
objects, (e.g. four pegs 
and six beads) 

V. Two non-equivalent 
sets wiiose members 
are a// dissimilar (e.g. a 
set of four consisting 
of a marble, a bead, a 
block, a counter, and 
a set of five consisting 
of a bottle-top, a 
pencil, a thimble, a 
toy car, a shell). 



TEST PROCEDURES and COMMENTS. 



(a) PROCEDURE; 

Place the two sets described in (i) before the child. - 
Say: "Pair the elements (things) of these sets." 

Repeat, using the sets for ii, iii, iv and v; any of the activities may be repeated 
using different objects, to give the required number of test items. 

Acceptable Respi/nse; 

The child performs the appropriate action. Sometimes all the elements of one set 
will be paired ^/ith all the elements of tlie other, sometimes there- will be elements 
of one set which cannot be paired with a member of the other set. 

The pairs may be placed randomly or in an ordered fashion. 



e.g. 



on 0 
□ 

DO 
OD 0 



0 



OD 

OD 

OD 

OD 

0 

0 



or 



DDDD ■ 
000000 



Note: If desired, the teacher may test with at least five activities each for 1, ii^^ 
iii, iv and v. 
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Continued 



NUMBER 



OBJECTIVES. 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


The Child... 






5, (b) Finds whether 


(b) As for 5(a) i-v. 


(b) PROCEDURE: 


sets match or do 






not match by 


i. Two non-equivalent 


Place the two sets described in (i) before the child. 


using the 


sets of similar objects 


Say: "Find out whether these sets match or do not match." 


technique of 


(e.g.four buttons 


pairing. 


and six buttons) 


Reoeat, using the sets for ii. iii. iv and v; any of the activities mav be reneated 






usine different objects, to eive the reauired numuer of test items. 




ii. Two equivalent sets of 


^ote: When sets 


dissimilar objects, (e.g. 




match they are 


seven pebbles and 




said to be 


seven counters) 


Acceptable Response: 


Equivalent. 








iii. Two equivalent sets of 


The child correctly performs the action of pairing the elements of one set with 




dissimOar objects, (e.g. 


the elements of the other. The cairs mav be arraneed randomly or in an ordered 




seven pebbles and 


fashion. 




seven counters) 








If all the elements of one set are oaired with elements of the other set he states thai 




iv. Two non-eauivalent 


the sets match. 




sets of dissimilar 






objects, (e.g. four 


If there are unpaired elements m one of the sets, he states that the sets do not 




pegs and six beads) 


match. 




V. Two non-eauivalent sets 






v/hose members are a// 






dissimilar (e.g. a set of 






four consisting of a 






marble, a bead, a block, 






a counter, and a set of 






five consisting of a 






bottletop,apencil,a 






thimble, a toy car, a shell). 





/|:r 
'I J 



NUMBER 



OBJECTIVES. 
The Child... 



TEST MATERIALS 



Understands 
that two 
equivalent sets 
remain equiv- 
alent however 
the elements 
of each set are 
re-amnged. 



For each activity, two 
equivalent sets of related 
objects. 

For example: 

i. knives, forks 

ii. cups, saucers 

iii. triangles, strikers 

iv. flowers, vases 

V. books, pencils 

Note: As a final test, if 
desired, the procedure may 
be repeated using equivalent 
sets of i/rtreke^/ objects, 
e.g. marbles, crayons. 



TEST PROCEDURES and COMMENTS. 



ERIC 



PROCEDURE: 

i. Place two equivalent sets of related objects before the child. Match the sets an. 
then ask (for example): 



"Is there a knife for every fork?" 

Move the knives a little apart, and repeat the question. 

Restore the sets, then move the forks closer together and repeat the question. 

Restore the sets, then move the knives widely apart and the forks a little apart 
repeat the question. 

ii- iii, iv, v. Repeat the procedure for all the examples, varying the order of re 
arrangement. 

Any of the activities may be repeated, using other sets of related objects, to give thi 
required number of test items. 

Acceptable Response: 

The child succeeds if he maintains that there is equivalence of sets through al 
arrangements. 

Note: The more widely the objects in the sets are spaced, the more likely itS 
that the child cannot maintain equivalence of sets. Therefore these experience! 
need to be repeated constantly until understanding is established. (The concept| 
conservation.) 



NUMBER 



OBJECTIVES. 
The Child... 



7. Counts the 
members of a 
set. 



TEST MATERIALS 



Sets of objects, in number 
within the range 1-. 10. 



Later, within the range 
1-20. 



TEST PROCEDURES and COMMENTS. 



PROCEDURE: 

Place a set of objects before the child. 

Say : "Count the members, in any order." or 
"Count these things (beads, cars, . . . ) for me." 

Repeat, to give the required number of test items, using other sets, the members varying 
in number; some sets to have similar, and some to have dissimilar members. 

Acceptable Response; 

The cliild succeeds if the counting sequence is correct, and no member is missed oi 
counted twice. The tester should record how far the child can consistently maintain 
one-to-one correspondence while counting (e.g. to ten). 

Note: The child is not required to state the cardinal number of the set. 



i Finds the 
cardinal number 
of a set. 



Sets of objects, in 
number within the range 
1-10. 



PROCEDURE: 



Place a set of objects before the child. 



Say: "Count the members (things, cars, . , .). How may in the set?" 

Repeat, to give the required number of test items, using other sets, the members vaiyinj 
in number; some sets to have similar, and some' to have dissimilar members. 

(Continued over] 
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NUMBER 



OBJECTIVES. 
The Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


8. (continued) 




Acceptable Response: 

The child succeeds if he counts correctly, and states, (for example): 

"Seven" or "Seven things" or 

"There are seven members (things, cars, . . . ) in the set." 

Note: The child may count silently or aloud, if the child counts silently and gives a 
incorrect answer, ask him to count aloud. 



9. Makes a set 
containing a 
given number of 
elements. 



A collection of objects. 



ERIC 



PROCEDURE: 

Place a collection of objects before the child. 
Say: "Make a set of six." 

Ask: "How many 'things' in that set?" 
Say: "Show me one object." 
Ask: "How may 'ones' in that set?" 

Repeat to give the required number of test items, on each occasion asking for a se 
containing a different number of members, and questioning the child as to the numbe 
of elements ("ones") in the set. 

Acceptable Response; 

The child makes the set correctly and indicates by his response that he understands, fc 
example, that a set of six consists of six elements (six. "ones"). 



NUMBER 



OBJECTIVES. 
% Child... 



10. Matches numeral 
withcaidinal 
number. 



TEST MATERIALS 



i. Asetofnumeralcardsin 
the range 
1- 5 
5-10 

MO and, later, 
1-20 

Sets of objects with 
similar or dissimilar 
members within the 
range 

1- 5 
5-10 

MO and, later, 
1-20 



il A set of numeral cards 
as for (i) and a rubber 
ball. 



TEST PROCEDURES and COMMENTS. 



i. PROCEDURE: 

Place a set of objects before the child, and give him the appropriate set of numeral 
cards. 

Say: "Count this set and find the right (numeral) card." 

Repeat, to give the required number of test items, using other sets within the 
selected range. 

Acceptable Response: 

The child selects the appropriate numeral card. 

Note: For an older child begin with the range 1 • 20. If the child finds difficulty 
at the later levels, give five tests at each of the earlier levels indicated. 

ii. PROCEDURE: 

Bounce the ball a number of times, within the numeral card range, and ask the child 
to find the appropriate card. 

Repeat to give the required number of test items, making a different number of 
bounces on each occasion. 

Acceptable Response: 

The child selects the numeral card which matches the number of bounces. 

(Continued over) 
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NUMBER 



OBJECTIVES. 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


1 m Lniid , . . 






0. (continued) 


ui. A set 01 numeral cards as 


ui. PROCEDURE: 




for (i) and a number line 






drawn or painted on the 


Place the child in front of the number line. Enclose seven spaces between your 




phfllkhnafd withnnt 


ndiiUdy UI lull yuui linger uvor ocYcn opaub, iii cdin wddc oiauing irum uic ncgiiiiung 




niimprak Ji^ chnwrr 


of the line. 






Sav **What niimber am I ^hnwinp^" i seven^l 




i 

I 


Give the child the appropriate set of numeral cards. 






Say: Show me the numeral card that goes on this dot, ' (mdicating the last dot of 




Note: There is ' it at the 


the number illustrated, i.e. the position for the numeral 7). 




starting point. 






Repeat, illustrating a different number on each occasion, to give the required 






M« twin Ift A M ^\ V V A rtv ■ # AMi A 

numoer 01 test Items. 












The child selects the appropnate numeral card. 




IV. A set of numeral cards as 


iv. PROCEDURE: 




for (1) and a box of 






structured material, e.g. 


Hold up a numeral card. ' 




Cuisenaire rods. 




(Indicate the unit) 


Say: "Show me the rod that goes with this card." 






Hold up a rod. 






Say: "Show me the numeral card that goes with this rod." 






Repeat, using different rods and cards, to give the required number of test items. 






Acceptable Response: 






The chOd selects the appropriate rod or numeral card. 
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NUMBER 



OBJECTIVES. 
The Child,.. 



11. Writes numeral 
forcaidinal 
number of a set. 



TEST MATERIALS 



As in 10 fori, ii, iii, and iv. 
Pencil and paper, or 



Chalk 



TEST PROCEDURES and COMMENTS. 



PROCEDURE: 

As for 10 (with at least five test items each for i, ii, iii and iv) except that, instead of 
selecting the appropriate numeral card, the child is requested to write the required 
numeral. 

Say (for i): "Write the numeral that goes with this set of things." 
(for ii): "Write the numeral that goes with this number of bounces." 
(for iii): "Write the numeral that goes on this dot." 
(for iv): "Write the numeral that goes with this rod." 

Acceptable Response: 

The child writes the appropriate numeral, on paper or chalkboard, for each activity. - 



12. Uses ordinal 
numbers. 



i. A set of objects 
arranged in a line. 



i. PROCEDURE: 

Place the line of objects before the child. Indicate the first object. 

Say: "This is the first thing." "Show me the swth thing." "The last thing." 
"The third thing." "The second." "The ninth." 

The child points to the app;opriate object. 

** Then ask: "Which object is this?" (pointing to an object in the line). 
"And this?" "And this?" 



Repeat, to give the required number of test items. 



(Continued over) 
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NUMBER 



OBJECTIVES. 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


Tnt Chilo . . . 






2. (continued) 




Acceptable Resoonse: 






The child says, for example: '"Die fourth one". "The second one." 






"The ninth one." using the appropriate ordinal words. 




ii. A number line without 


ii. PROCEDURE: 




numerals, as shown: 








Say: "Look at the number line. Point to the third dot." "The seventh." 






ine iirsi. 






vontulue, mdicating other dots. 






The child points to the appropriate dot. 






** Say: "Now look at the number line. Which dot is this?" "And this?" 






nllU UUs. 




Note: There is no dot at 






the starting point. 


Indicate different dots, to give the required number of test items. 






Acceotable Resoonse: 






The child says, for example: 'The first dot," "the third," "the fifth," using the 






aooroDriate ordinal words. 




iii. A rubber ball 


iii. PROCEDURE: 




(or a DefciRsion 






instrument.) 


Place the ball near the child. 






Say: "Get the ball. Now bounce the ball; count as you go; stop after the sixth; 






bounce." 






** The test proper begins here, Continued 



NUMBER 



OBJECTIVES. 
Th« Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


12. (continued) 




The child carries out the action conectly. 
Say: "Watch while I bounce the ball: 
** Bounce the ball several times in quick succession. 
Say: "Which bounce did it stop atr 

Repeat, making other numbers of bounces, to give the required number of test 
items. 

Acceptable Response: 

The child uses the correct ordinal word in each response, for example, "the third 
bounce." 

Note: If bouncing a ball presents a difficulty for the child, substitute tapping on 
a percussion instnimeiit. 

*• The test proper begins nere. 
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NUMBER 



OBJECTIVES. 
The Child... 



3. Orders sets 

(counting order), 



ERIC 



TEST MATERIALS 



Containers with sets of one 
to ten objects, and, later, 
one to twenty, placed in 
random order. 

Numeral cards 1 • 10 
(later 1-20) 



Suitable containers would 
be: 

saucers 

small shallow boxes 
ice-cream container lids. 



TEST PROCEDURES and COMMENTS. 



PROCEDURE: 

Place the containers before the child in random order. 

Say: "Put the sets in order from one to ten." 
(Later, "from one to twenty.") 

Re^^r; to give the required number of test items, presenting the child with thi 
containers in a different order on each occasion. 



Acceptable Response: 

The child ananges the sets in counting order. He may first count to find the cardinS 
number of each set, and label it with the appropriate numeral card. 



Note: If the child fails in the test using sets one to ten, repeat using sets one to five 
If, when commencing the test using sets one to twenty, the child fails to place thcii 
correctly repeat the test using sets one to ten. 



NUMBER 



OBJECTIVES. 
The Child... 



[4. Understands the 
; relationship of 
one set to the 
next set in 
counting Older. 



TESTMATERIALS 



i. A number line with 
numerals to 10 and, 
later, to 20. 



1 2 3 4 5 6 7 8 9 10 

Note: There is no dot at 
the beginning of the line. 



ii. Containers with sets of 
one to ten objects and, 
later, one to twenty, 
placed in counting order. 
Each container is to be 
marked with the 
appropriate numeral. 



TEST PROCEDURES and COMMENTS. 



i. PROCEDURE: 

Place before the child a number line with numerals. 

Say; "Show me the number eight." 
Ask: "Can you show me the number nine? How many more is 
or 

"How many more is nine that eight?" 



Repeat, using other pairs of consecutive numbers, to give the required number of 
test items. 

Acceptable Response: 

The child replies, without counting: "One more." 

ii. PROCEDURE: 

Place the containers in counting order before the child. 

Say: "Point to the skth container. Now point to the seventh. How man)' more 
in that one?" (Indicate the seventh.) 

Repeat, indicating other pairs of adjacent containers, to give the required number 
of test items. 

Acceptable Response: 

The child replies without counting the members of the sets: "Orie more." 

Note: If the child wishes to count the members of the sets before responding, he 
may do so. This however indicates an intermediate stage of understanding. 
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NUMBER 



OBJECTIVES. 
The Child:.. 


TEST MATERIALS 


TEST PROCEDURES and comments; 


5. Understands that 


Sets of objects within the 


PROCEDURE: 


a set has the same 


range often and, later, 




caidinal nuntber 


of twenty 




when the 






mentbenaie 


Note: The objects can be 


Ask: "How many in the set?" 


K-arnflttd 


similar or diwimilar 








** When the child has answered conectly, reanange the objects, spacing them widely 






CiT f InQciv Or virtirsllv nr ranHntnlv nr in anv fisttpni 

Vll tlUjCiy yJl TvHlviUlj Ui lallUUllUY UI 111 aliV pAllvtll. 






Ask: "How many now?" 






"Are there as manv now there were hcfnre''" 






Re-aiTAnpfi several times on each fwra^ion a^inff 






"How manv now?" 






"Are there as many now as there were before?" 






Repeat, using other sets of objects, to give the required number of test items. 






Acceptable Response: 






The child must respond correctly to both questions without re-counting. 






Note: The teacher may ask "How do you know?" The child should reply to, 






indicate that no objects were added or taken away. 


o 




** The test proper begins here. 



ERIC 



NUMBER 



OBJECTIVES. 
The Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



16. (a) Understands 
and (b) uses the 
tenns "more" and 

(through compaii- 
son of sets). 

Note: The word less" 
is used when referring 
topnf/f/es, the 
word "fewer" when re- 
ferring to «uw!ierj of 
things (e.g. less butter, 
fewer apples). 



(a)i. For each test item two 
sets of objects with 
different cardinal 
numbers. 

• At first within the 
range 1-10. 

• later, within the 
range 1 • 20. 



ii. For each test item a 
set of objects, and a 
further coDection of 
objects from which the 
child can make other 
sets. 

(The objects can be 
white rods randomly 
arranged orinl 
formation.) 



'1 



(a)!. PROCEDURE: 

Place two sets before the child. 

Ask; "Which set has more members?" ("objects",'' 
"Which set has fewer members?" 
"Which number is more?" 
"Which number is less?" 



Repeat, using other setfi, two at a time, to give the required number of test items. 
Acceptable Respon'ie; 

The child hidicates the appropriate set, and states the correct number. 

Note: The child may use counting, pairing or visual judgement in comparing 
the sets, 

ii. PROCEDURE: 

Place the set before the child. Give him a box containing further objects. 

Say: "Make a set with more members than my set." 
"Which number is more?" 
"Make a set with fewer members than my set." 
"Which number is less?" 

Repeat, beginning with a different set on each occasion, to give the required 
number of test items. 

(Continued over) 
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TEST PROCEDURES and COMMENTS. 



16. (continued) 



ERIC 



iii. For each test item, 
two rows ofwliite 
rods of different 
lengths (ends level) 

e-g- 



It is suggested that in some repetitions white rods be used, randomly arranged, 
and in some, white rods in line formation, in the latter case telling the child to 
make a line with more rods instead of a set with more members. 

Acceptable Response: 

The child performs the appropriate action and indicates which number is more" 
and which is less. 

Note: The child may use counting, pairing or visual judgement to make his 
sets and to arrive at his answers. 

iii. PROCEDURE: 

Place two rows of white rods before the child. 

Ask: "Which row has more?" Then ask: "Which row has fewer?" (Two. 
separate questions, to be answered separately.) 

Repeat, using other pairs of prepared rows, to give the required number of test ; 
items. 

Acceptable Response; 

The child indicates the appropriate row, in response to each question. It should 
not be necessary to count the white rods (since the ends of the rows are level) 
but the child may do so if he needs to. 



Continued, 



NUMBER 



OBJECTIVES. 
The Child... 



TEST MATERIALS 



iv. For each test item, 
two rods of different 
lengths (ends level). 

e.8. 



(b)i. For each test item, 
two sets of objects 
with different cardinal 
numbers. (The sets 
can be of white rods 
randomly arranged, 
or in line formation, 
for some of tht tests.) 



TEST PROCEDURES and COMMENTS. 



iv. PROCEDURE: 

Place the two rods before the child, (Indicate white is the unit.) 

Ask: "Which is more?" Then ask: "Which is less?" (Two separate questions, 
to be answered separately.) 

Repeat the test, using other rods, to give the required number of test items. 

Acceptable Response: 

The child indicates the appropriate rod, in response to each question. 

(b)i. PROCEDURE: 

Place two prepared sets of objects before the child. 

Ask: "Which set has more and which set has fewer members? (One question.) 

Repeat, to give the required number of test items, using other prepared sets two 
at a time. For some repetitions use white rods randomly placed, for others use : 
,/ 'te rods in line formation, in the latter case asking which line has more rods, 
and which has fewer. 

Acceptable Response: 

The child uses the words "more" and "fewer" ("less") in his response, for 
example: 

"The set lias more; this set has fewer", indicating the appropriate sets, or 

(Continued over) 
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The Child... 



16, (continued) 



TEST MATERIALS 



For each lest item, 
two rods of different 
lengths (ends kvel). 



TEST PROCEDURES and COMMENTS. 



"This line has more rods, this line has fewer rods," indicating the 
appropriate lines. 

If the child says: "This set has more; this set hasn't," he is at an intermediate 
stage. 

Note: Accept the word "less" for "fewer" in a child's response. 

ii. PROCEDURE: 

Place two different rods before the child. (Indicate white is the unit.) 

Ask: "Which is more and which is less?" (One question.) 

Repeat, using other pairs of different rods, to give the required number of test 
items. 

Acceptable Response: 

The child uses the words "more" and "less" in his response, for example: 

"This one is more, this one is less." or 
"Seven is more, six is less." 

Note: A response of the type "This is seven, this is sL" (i.e. numbers only) is 
not acceptable. If the child responds in this way, repeat the question to elicit 
if possible a response containing the words "more" and "less". 
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NUMBER 



OBJECTIVES. 
The Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



17. Understands that 



1. 



Several equivalent sets, 
within the range 1 • 10. 



i. PROCEDURE: 



all sets which are 
equivalent have 
thesaniecanlinal 
number. 



(The sets need not be 
arranged so as to show 
equivalence.) 



Place before the child two of the prepared sets. 



Ask: "How many members in each set? 
"Which is more, which is less?" 



The child indicates that both have the same number. 

Place a third set beside the other two. 

** Ask: "Is this more? Is it less?" 

"What can you tell me about the three sets?" 

The child indicates that the three sets have the same number. 

Repeat, to give the required number of test items, using the rest of the prepared 
sets, two at a time. 

Acceptable Response: 

For each test item the child indicates that he realises the equivalence by a response 
such as "They are all the same number." "They all have the mt number." "They 
are all sevens." If the child answers "No" to the question egarding more, or less, 
say "Why do you think that?" 

Note: Accept the child's response if he uses "equal" or "the same number" to 
indicate equivalence. 



** The test proper begins here. 



(Continued over) 
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17. (continued) 



TEST MATERIALS 



ii. Several rows of white 
rods all having the same 
number. 



• • • I • * « « 



ERIC 



TEST PROCEDURES and COMMENTS. 



ii. PROCEDURE: 

Place before the child two of the rows of white rods, ends level. 

Ask: "Which is the longer row'i" 
"Which row has more?" 

"Which is the shorter row?" 
"Which row has fewer?" 

"The child replies "They are both the same", or 
"They both have the same number." 

** Now place a third row beside the other two. 

Ask: "Is this row longer?" "Shorter?" 
"Is this row more?" "Less?" 

The child indicates that the three rows have the same number. 

Repeat to give the required number of test items, using the rest of the prepared 
rows of white rods. 

Acceptable Response: 

For each test item the child indicates that he realises the equivalence by a response 
such as "They are all the same number." "They all have the same number." "They; 
are all sevens." If the child answers "No" to the questions regarding more, or less, : 
say "Why do you think that?" 

Note: Accept the child's response if he uses "equal" or "the same number" to" 
indicate equivalence. 



** The test proper begins here. 



Continued 
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OBJECTIVES. 
The Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



17. (continued) 



iii. A number of rods of 
the same colour. 



iii. PROCEDURE: 



Place before the child two of the rods, ends level. 

k± "Which is the longer rod?" 
"Which is the shorter?" 

"Which is more?" "Which is less?" 

The child indicates the rods are tlie same. 

** Now place the third rod beside the other two. 

Ask: "Is this rod longer?" "Shorter?" 
"Is this rod more?" "Less?" 

The child indicates the rod is the me as the other two . 

Repeat, to give the required number of test items, using the rest of the selected rods. 

Acceptable Response; 

For each test item the child indicates that he realises the equivalence by a response 
such as "They are al the same number." "They all have the same number." "They 
are all sevens." If the chOd answers "No" to the questions regarding more, or less, 
say"V,:ydoyGUthinlcthat?" 

Note; Accept the child's response if he uses "equal" or "the same number" td 
indicate equivalence. 

** The test proper begins liere. 
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OBJECTIVES. 
The Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



18. (a)UiulentUMls 



(a). Pairs of equivalent sets. 



(a) PROCEDURE: 



the meaning of, 
and (b) writes 
the equib sign. 



tt Place before the child two equivalent sets of seven members each. 



Ask: "How many in this set?" "And the other set?" 

The child answers, "Seven" on both occasions. 

Write: 7 = 7 

♦* Ask: "What does this number sentence say?" 
"What does it mean?" 

"What is this sign called?" (indicating the equals sign) 

Repeat, to give the required number of test items, using different pairs of 
equivalent sets. 

Acceptable Response: 

For each test item the child should be able to state that, for example 

• seven equals seven 

• the sets have the same number 
» the sign is called "equals". 



♦* The test proper begins here, 
tt The number may be varied. 




Continued 




NUMBER 



OBJECTIVES. 
The Child... 



18. (continued) 



TEST MATERIALS 



(b)i. Pairs of equivalent sets. 



ii. A box of rods. 



TEST PROCEDURES and COMMENTS. 



(b) PROCEDURE: 

i. Objects. 

Place before the child two equivalent sets of eight members each. 

Ask the child to count the objects and make the appropriate recording. 

Say: "Count these." "Write the number sentence." or 
"Write it down the way I did." 

Repeat, to give the required number oftest items, using other pairs of equivalent sets. 
Acceptable Response: 

The chOd writes his response in the form : 8 = 8 

ii. Rods. 

• Mth lines of white rods. 

ft Place before the child two lines of white rods with eight in each line. 

Ask: "How many rods in this line?" 
"And this line?" 

The child answers "Eight" on each occasion. 
Write for the child: 8 = 8 



tt The number may be vaiied. 



(Continued over) 
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NUMBER 



OBJECTIVES. 
Th« Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


18. (continued) 




Proceed as outEned in (a) and (b) above, making suitable adjustments tc 






the wording. 




t 


• Mthpm of rods of the same colour, 






tt Place before the child two brown rods side by side. Ask the child to state the value 






ofthe rods (unit, white). 






Then write: 8 = 8 






Proceed as outlined in (a) and (b) above, making suitable adjustments tc 






the wording. 






Repeat, to give the required number of test items, using other numbers of white 






rods, and using pairs of rods of other colours. 






Acceptable Responses: 






(a) For each test item the child should be able to state that, for example. 






• eight equals eight 






• the rods, or lines of rods, represent the same number 






• the sien is called "eauals". 






(b) The child writes his response in the form 






8 = 8 






tt The colour may be varied. 
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OBJECTIVES. 
The Child... 



TEST^;iATER!ALS 



TEST PROCEDURES and COMMENTS. 



19. (a) Separates a set 



(a)i. Sets of objects with 



(a)i. PROCEDURE: 



into subsets, and 
(b) understands 
part-whole 



members within the 
range often, and 
later, twenty. 



Place one of the sets before the child. 



relationships, 



Say: "Break this set into subsets" or, "into separate subsets.' 



"How many subsets did you make?" 

Repeat to give the required number of test items. On each occasion the child i: 
asked to repeat the action, breaking the set into other subsets, and differen* 
numbers of subsets. 

On each occasion ask: "How many subsets did you make?" 
Acceptable Response: 

The child uses all the members when making the subsets, indicating that he 
recognises that every member must belong to a subset. He states correctly the 
number of subsets made. 

The child may use attributes such as colour, shape, size or position, when select 
ing members for subsets; on the other hand he may now form subsets whose 
only attribute is that of cardinal number, the members being quite dissimilar. : ] 



Say: ft "Take out a yellow rod." (Specify yellow or longer.) 
"Make a pattern for this rod." 
"How many rods in the second line?" 

"Now make a different pattern for it." 
"How many rods this time?" 



tt The colour may be varied. 



(a)ii. A box of rods. 



(a)ii. PROCEDURE: 



(Continued over) 



NUMBER 



OBJECTIVES. 
The Child... 



19; (continued) 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



Repeat, to give the required number of test items. On each occasion the child is 
asked to repeat the action, using in the second line different rods and differeni 
numbers of rods, and on each occasion being asked to state the number of rods 
in the second line. 

Acceptable Response: 

The child makes the patterns correctly and responds with the conect number. '. 

(Although the word "subset" has not been used in this activity, the child has in 
effect illustrated and counted the subsets of the set. The original rod represents 
the set, and the rods in the second line of the pattern represent the subsets.) - 

Note: If it is desired to reinforce the concept of subsets in the context of rod 
Olustrations then teaching, and testing, may include the following: 

Give the child the original rod as above (i.e. yellow or longer). 

Ask him to show the equivalent set of white rods, then to separate these 
into subsets. 

Request that a single rod be substituted for each subset of white rods. 
Form the rod pattern as in (a) ii above or invite the child to do so. 
Ask: "How many subsets did you make?" 



Continued 



OBJECTIVES. 


TEST MATERIALS 


TF<!T PRnrPnilRF^ and rniWMFWK 
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The Child... 






). (continued) 


(b) A collection of coloured 


fb) PROCEDURE: 




beads. 








i. Place before the child a set of ten beads - six red om prf^en on^^ nink nnp hhip 




A collection of coloured 


one vellow. 




counters. 








Sav: "Look at these heads 




A collection of coloured 






buttons. 


Ask: ^'How mav beads are there altoeether?'* 






**How manv red beads are there ''^^ 




(Other objects may be 






used, the wordinein 


** ^'Are there more head^ than red t;eads'''* 




the tests being varied 






accordingly.) 


ii. Place before the child a set of ten beads - six red, four blue. 






Ask; "How many beads are there altosether?" 






"How many red beads are there?" 






** "Are there more heads that red beads'" 




Note; These tests use the 






attribute of colour. If desired 


iii Place before the rhild a <;pt nf ten heads - sly red four hhip 




other attributes e.g. shape, 






size, texture, may be used, 


Ask: ^'How manv beads are there altosether''" 




and the wording varied as 
required. 


"How many red beads are there?" 






** "Are there more red beads than beads?" 






lilv iv^y piv|/Vl Uwuil) llvlCt 






(Continued over) 
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ERIC 



TEST PROCEDURES and CC^ir TS. 



iv. Place before the child a set of ten counters - four red, four green, two blue. 

Ask: "How many counters are there altogether?" 
"How many green counters are there?" 



Are there more green counters than counters?" 



V. Place before the child a set of ten buttons - three green, three yellow, three red, 
one blue. 

Ask; "How many buttons are there altogether?" 
"How many yellow buttons are diere?" 

** "Are there more yellow buttons than buttons?" 
"Are there more buttons than yellow buttons?" 

If ten items are desired, five futher test items of a similar nature may be devised. 

Note: With older children the first two questions should be omitted on each 
occasion, and the third question only should be asked. 

With younger children the first two questions may be asked, to ensure that the 
' child is not confused by the wording of the final question. It is found that ofleii 
children tend to answer the question they think is being asked, for example, in ii, 
"Are there more blue beads than red beads?" 

If a child succeeds in a number of test items using the three questtons, he should 
then be given a number of other test items of a similar nature using questions of 
the third type only. 



** The test proper begins here. 



TO 
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TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 












Thp rhilH flncu/pr^ rnrrpptlv thp thi^'d niip^tinn fmflrkpd **l in fiarh test item tn 






indicate that he understands that the whole is greater than the part, or that the 






cardinal number of the set is greater than that of the subset, (The part is less than 






the whole the rardinal number of th ; subset k less than that of the set.) 






He may stiite merely "yes" or "no" in answer to the question, or may answer la 






the form 






"Yes, because there are ten beads, and four red beads." 






If desired when a child has answered iust'Ves" or "no" the tester mav continue: 






"How do you know?" or 






"Whv do vou think thaf" 






The child may then indicate that he understands the relationship of the whole 






tn thp niirt hv ctatpmptit^ Qiiph fiC thp fnllnwifio' 

Vv Ulv [^dil Ujr oldlvillvillo jUtlL iiO UIV iUUUWUlg* 






"There are ten beads, but only four blue beads." 






"First you mean a// the counters, then you look at just the red ones." 



NUMBER 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



A set of three objects and 
a set of numeral cards 
0-10. 



i. PROCEDURE: 



Place the set of objects before the child, and give him the numeral cards. 

Say: "How many in this set?" (three) 
"Find the right numeral card." (3) 
"What is its name?" (three) 

Remove one object. 

"How many in this set?" (two) 
"Find the right numeral card." (2) 
"What is its name?" (two) 

Remove one object. 

"How many in this set?" (one) 
"Find the right numeral card." (1) 
"What is its name?" (one) 

Remove the last object. 

"How many in this set?" (zero, none, nothing) 
"Find the right numeral card." (0) 
"What is its name?" (nought) 

If a child responds by saying "none", "nothing", "empty set", ask "Is there 



Acceptable Response: 

The child responds as outlined. 

Note: it is not possible to repeat this procedure to give five or more test items iii 
different forms. The only variation possible is to use different sets of three objects. ; 



*♦ The test proper begins here. ^'l Continued 
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TEST PROCEDURES and COMMENTS. 



20. (continued) 



ii. A box of rods. 



ii. PROCEDURE: 



It is not vital that 
children maintain the 
distinction between 
the names wu^/ir and 
icro, merely that they 
are conversant with 
them. 



PencO and paper 



An incomplete pattern 
for the orange rod: 

orange side by side 

with brown 



Place the incomplete pattern before the child. Give him pencil and paper and have 
available a box of rods. State that white is the unit. 



Say: "Complete the pattern." (red rod) 

"What number goes with eight to make ten?" (two) 
"Write it down." (2) 
"fc is it called?" (two) 



The concept of the 
empty set, however, 
is important. 



Replace the brown rod with blue. 



"Complete the pattern." (white rod) 



"What goes with nine to make ten?" (one) 
"Write it down." (1) 
"What is it called?" (one) 

** Replace the blue rod with an orange rod. 

Say: "What goes with ten to make ten?" (nothing) 

When the child says "nothing" or "no rod", ask 
"Is there another name?" (zero). 

Continue: 

"Write it down." (0) 
"What is it called?" (nought) 

Acceptable Response: 

The child responds as outlined. 

Note: It is not possible to repeat this procedure to give five or more test items in 
different forms. If varied by selecting other rods as the starting rod, the test is 
merely lengthened. 

** The test proper begins here. 
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21. (a) Combines two 
sets to form a 
new set and 
(b) understands 
that this is an 
action of 



ERIC 



TEST MATERIALS 



(a)i. Several sets of objects 
(with appropriate 
numbers of members). 



ii. A box of rods. 



TEST PROCEDURES and COMMENTS. 

(a)i. PROCEDURE: 

Place two of the sets before the child. 

Say: "Combine these two sets." ("Put together .. .") 
"How many in the new set?" 

I^epeat, to give the required number of test items, using other pairs of sets. 
Acceptable Response: 

The child performs the action, and states the numb s correctly, 
ii. PROCEDURE: 

Place the box of rods before the child. Give the child two suitable rods. 

Say: "Place these rods end-to-end." 

"Malce a pattern." (that is, measure the rods). 
"Which rod did you use to make the pattern?" 

Repeat, to give the required number of test items, using other pairs of rods. 

Acceptable Response: 

The child makes the pattern correctly, and names the rod which equals the 
length ofthe nominated rod. 



{ 
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!1. (continued) 



(b).i. Several sets of objects 



(b)i. PROCEDURE: 



(with appropriate 
numbers of members) 
as in (a) i above. 



Place two of the sets before the child. 



Say: "Combine these two sets." 
"Tell me the number sentence," 

Repeat, to give the required number of test items, using other appropriate sets. 

Acceptable Response: 

The child gives the correct number sentence. 



Place the box of rods before the child. Give him two suitable rods. 



Say: "Place the rods end-to-end." 

"Make a pattern and tell me the number sentence." 

Repeat, to give the required number of test items, using other appropriate rods. 

Acceptable Response: 

The child states the number sentence in a form similar to one of the following: - 

"Three plus two equals five." 
"Three and two equals five." 
"Two added to three is equal to five." 

Note: It is assumed that the terms "adding" and "addition" have been used iiii 
the teaching process. 



(b)ii. A box of rods. 



(b)ii. PROCEDURE: 



(Continued over) 
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21. (continued) 

Note: Regardless of 
the number of addends 
the actual process of 
addition involves 
combining only two 
sets at a time. 



ERIC 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



The teacher may continued the test procedure by asking: 

"What have we been doing?" or 
"What action is that?" or 
"What doespk tell us?" 

The child should be able to respond by saying, "Adding" or "Addition". 



Tests may be given where a further set is combined with the "new 
set" previously made. 

5 

e.g. (3 + 2) + 4 = 9 

i. Mth sets of objects. 

Give the child a set of three and a set of two; when he has 
combined and counted these, give him a further set of four. 
Then ask for the total and the number sentence. 

ii. Mthrods, 

Give the child two rods to measure; ask for the total and the 
number sentence. Then give the third rod, to be placed end-to- 
end with the first two. Ask for the new number sentence. 



lb 
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TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



22. Understands that 



i. Four sets of objects - 
the total not to exceed 
ten. 



i. PROCEDURE: 



whatever the 
order in which 
sets are combined 
the total number 
of members is 
the same. 



Ask: "How many in these sets altogether?" 
The child responds by giving the correct number. 



Place the four sets before the child. 



Place the sets in a . lentord indsay; 

"Now how many?" 
Continue to re-arrange the order of the sets, and on each occasion ask: 

"Now how many?" 

Repeat, to give the required number of test items, using four different sets on each 
occasion. 

Axeptable Response: 

The child gives the correct number without recounting the members. 



Place before the child four rods end-to-end (total length not longer than orange) 
Indicate the unit in the number stage. 

Say: "Measure these rods." (with one rod) 
"How long are they?" or 
"What do they equal?" 



** The test proper begins here. (Continued ovef 



ii. A box of rods. 



ii. PROCEDURE: 
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The child responds in cobr or in number, according to stage. For epiff le, "Blue" 
in pre-number stage, or "Nine" in number stage. 

** Remove the measuring rod, re-arrange the original four rods, then asic 

'Nov longr or 
"Now how many?" 

Continue to change the order of the rods, asking the same question after eacii 
re-arrangement. 

Repeat, to give the required number of test items, using four different rods on each 
occasion. 

Acceptable Response: 

The child responds correctly without re-measuring the rods. 



23. (a) Separates a 
set into two sub- 

/ sets, removes one 
subset, and 
(b) understands 
that this is an 
action of sub- 
traction; 



ERIC 



(ajl Sets of objects. 



(a)i. PROCEDURE: 

Place a set of objects before the child. 

Ask; "How many are there?" 

"Separate this set into two subsets and remove one subset." 

Ask: "How many did you remove?" 
"How many are left?" 

Repeat, to give the required number of test items, using other sets of objects, 
** The test proper begins here. Continued 



NUMBER 



OBJECTIVES. 
The Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



23. (continued) 



Acceptable Response: 



The child carries out the actions and states the numbers correctly. 



Place one rod before the child (preferably a rod longer than yeOow). Indicate 



Ask: "What rod is this?" "%t is its number?" 
Say: "Make a pattern for it using two more rods." 

The child selects two rods and makes a pattern. 

Say: "Place one of the shorter rods on top of the long one." 
Ask: "What is the number of the rod on top?" 

"What is the number of the rod which fits in the space?" 

Repeat, to give the required number of test items, using oth * ^"i patterns.. 

Acceptable Response: 

The child carries out the actions and states the numbers correctly. 



Place the objects before the child. 
Ask: "How many are there?" 

' Say: "Separate this set into two subsets and remove one subset." 



(a)ii. Aboxofiods. 



(a)ii. PROCEDURE: 



the unit. 



(b)i. A set of objects. 



(b)i. PROCEDURE: 



Say: "Tell me the number sentence. 



(Continued over) 



NUMBER 



TEST PROCEDURES and COMMENTS. 

Repeat, to give the required number of test items, using other sets of objects. 
Acceptable Response: 

The child siates the number sentence in a form similar to one of the following: 

"Seven minus two equals five." 
"Seven take away two is five." 

. PROCEDURE: 

Place one rod before the child (preferably a tod longer than yellow). Indicate the 
unit, (white). 

Ask: "What rod is this?" "fc is its number?" 
"Make a pattern for it using two more rods." 

When the child has made the pattern, say: 

"Place one of the shorter rods on top of the long one." 
"Tell me the number sentence." 

Repeat, to give the required number of test items, using other rods and patterns.; 

Note: If the child selects the second rod to place on top, the conventional 
subtraction structure will appear in reversed form. 

Acceptable Response: 

The child states the number sentence in a form similar to one of the following: 
Co Continued 



NUMBER 



OBJECTIVES. 
The Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMEWK 


23. (continued) 




"Seven minus two is five." 
"Seven minus two equals five." 

Note: It is assumed that the terms "taking away" "subtracting" and "sub- 
traction" have been used in the teaching process. The teacher may continue the 
test procedure by asking: 

"What have we been doing?" 
"What action is that?" or 
"What does wi/iwsteH us?" 

Ihe child should be able to respond by saying "Taking away", "Subtracting", 
or "Subtraction". 



24. Compares two 
s«ts by pairing to 
find the difference 

: between them, 
and understands 
that ttds is also 
an action of 
subtraction. 



Sets of objects with 
different numbers of 
members, 
(not more than ten 
per set) 



i. PROCEDURE: 

Place two sets of objects before the child, each set containing a different number of 
objects. 

Say: "Sec if these sets match " (or "Pair the elements of these sets.") 
Ask: "Are they the same in number or are they different?" 
"What is the difference?" "Tell me the number sentence." 

Repeat, to give the required number of test items, using other sets presented two 
at a time. 



(Continued over) 
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NUMBER 



OBJECTIVES. 
The Child... 

24. (continued) 



TEST MATERIALS 



ERIC 



ii. Pairs of rods of different 
lengths. 



TEST PROCEDURES and COMMENTS. 



Acceptable Response: 

The child carries out the action of pairing the members of the sets and noting the 
objects unpaired, he states the correct numbers, and he gives the number sentence 
correctly in subtraction form. If he can state the difference but cannot give the 
subtraction sentence he is at an intermediate stage. 

Note: it is assumed that the terms "difference", "comparing", "subtracting" 
and "subtraction" have been used in the teaching process. The teacher may con- 
tinue the test procedure by asking: 

"What have we been doing?" 
"What action is that?" or 
"What does w tell us?" 

The child should be able to respond by saying "Comparing", "Subtracting", "Sub^ 
traction" or "Finding the difference". 

ii. PROCEDURE: 

Place before the child two unequal rods. 

■ ■ 

Say: "Put these two rods side by side." 
kk: "Are they the same or are they different?" 

Indicate that white is the unit. 

Ask: "What is the difference?" "TeE me the number sentence." t 
Repeat, to give the required number of test items, using other pairs of unequal rodii" 



NUMBER 



OBJECTIVES. 
-The Child.,. 

. (continued) 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



Acceptable Response: 

The child carries out the action of comparing rods, and noting or measuring the 
length of the "gap", he states the correct number for the difference, and he gives 
the correct number sentence in subtraction form. 

Note: The test may be extenuCu as explained in the Note fori, above. 



. Understands that 
there is an inverse 
relationship 
between the 
operations of 
addition and 
subtraction, and 
of subtraction 
and addition. 



i. An assortment of objects. 



i. PROCEDURE: 

Place a set of seven objects before the child. (Do not acmlly add or remove any 
objects during the course of the testing, as the test is of a mental process or under- 
standing.) 

Ask: "How many in the set?" 

"How many would there be if I added three and then removed (subtracted) 
the same three?" 

"How many would there be if 1 added three and then removed (subtracted) 
three others?" 

"How many would there be if 1 removed (subtracted) three and then added 
the same three?" 

"How many would there be if I removed (subtracted) three and then added 
three others?" 

Repeat, to give the required number of test items, using other sets and numbers. 

(Continued over) 
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OBJECTIVES. 
Th8 Child... 



25. (continued) 



TEST MATERIALS 



ERIC 



ii. A box of rods. 



TEST PROCEDURES and COMMENTS. 



Acceptable Response: 

The child responds by answering "seven" to all the questions (in the example cited) 
and other appropriate numbers (to all the questions in each test item) without 
carrying out the physical actions with objects. 

The teacher may continue each test item by asking: "How do you know?" The 
child may respond with answers such as: 



"It's the same as we started with." 
"If we add something and then take it away it makes no difference." 
"If we add a number and subtract the same number it makes no difference." 
"If you take something away and then put it back, it's the same as it was at 
first." 

Any response is acceptable which shows that the child understands that one opera* 
tion "undoes" the other. 

ii. PROCEDURE: 

Give the child a black rod. Indicate that white is the unit. 

(Do not actually add or remove any rods during the course of the testing, as the rest 
is of a mental process or understanding.) 

Ask: "What number does this rod represent?" 

tt "What would be the answer if we add a light-green rod and subtract a light- 
green rod?" 

"What would be the answer if we subtract a light-green rod and alight-ereeii 
rod?" : v:^^ 



tt The colour may be varied. 



Continued 
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25. (continued) 




Repeat, to give the required number of test items, using other rods and numbers. 
Acceptable Response: 

The child ri^sponds "seven" (in the example cited) without carrying out the 
physical actions with rods. The teacher may continue each test item by asking: 
"How do you know?" The child may respond with answers such as: 

"It's the same rod we started with." 

"If we add a rod and subtract the same rod it makes no difference." 

Any response is acceptable which shows that the child understands that one opera- 
tion "undoes" the other. 



26. Understands that 
from one addition 
fact, other 
addition facts and 
subtraction facts 
can be derived. 



i. Sets of objects, 
(up to twenty objects, 
preferably identical) 



i. PROCEDURE: 

Place before the child a set of seven objects. 

Say: "Separate this set into two subsets." 

"Tell me the number sentence." 
** "Tell me as many other number sentences about this as you can think of." 

(It may be necessary to prompt to elicit sibtraction sentences.) 

Repeat, to give the required number of test items, starting on each occasion with i 
set containing a different number of members. 



** The test proper begins here. 



(Continued over) 
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TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


In I^AfflliniiA/i\ 

£0. i^coniinueoj 




Acceptable Response: 






After giving his initial number sentence correctly, for example seven equals five 






plus two", the child gives other number sentences derived from it, such as: 






7=2+5 7-2=5 






J ~ I ^ 1 1 — J - I 






2+5=7 2=7-5 






7-5-2=0 5=7-2 






The minimum requirement for success in each test item is two addition and two 






PI tn^ a4i An rA^mn 

suDiracuon lorms. 






iNoie. ror ine aeriveo number sentences, the cnild may manipulate the objects, 






or may work mentally. He may state the number sentences orally, or give them in 






wntten torm. He may wnte his tirst number sentence, and state the others orally 






as he refers to the'reeording. 




ii. A box of rods. 


u. PROCEDURE: 












Say: "Make a pattern for the brown rod, using two rods in the second line." : 






Read the pattern. (The reading will be given in colour for pre-number 






stage, in number for number stage.) 






ica iiic iiidiiy uiiier seniences qdoui inispauem as you can ininK oi. 






Repeat, to give the required number of test items, using other rods and patterns. 


o 




** Thu test proper begins here. n.n Continued 
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26. (continued) 




Acceptable Response: 






The child responds bv Eivin2» in the colour staee sentences siirh thp fnllnwino 






dl derived from an initial sentence/'brown equals yeUow plus light-green": 






Yellow plus light-green equals brown. 






Light-green plus yellow equals brown. 






"Brown equals light-green plus yellow." 






Brown minus light-green equals yellow. 






Brown minus yellow equals ught-green. 






Yellow equals brown minus light-green, 






"Light-green equals brown minus yellow." 






"Brown minus light-green minus yeEow equals nothing." 






and sentences, in the number stage, such as: 






5 + 3 = 8 






3 + 5 = 8 






8 = 3 + 5 






8-3 = 5 






8-5 = 3 






5 = 8-3 






3 = 8-5 






8-3-5=0 






The mininiiini reauirement for success in each test item is two addition and twn 






subtraction forms. 






Note: The child may manipulate the rods, or make mental transpositions. He- 






may state the number sentences orally, or give them in written form. He may write 






his first number sentence and state others orally as he refers to his recording. 


o ■ 
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t7. (a) Combines 
several sets, each 
with the same 
caidinal number, 
tofonnanew 
set, and 

(b) understands 
that this action 
of repeated 
addition is 
multiplication, 



ERIC 



TEST MATERIALS 



(a)i. A largp collection of 
objects from which to 
make equivalent sets. 



(a)ii. A box of rods. 



TEST PROCEDURES and COMMENTS. 



(a)i. PROCEDURE: 

tt Place before the child four sets, each with two members. 

Say: "Combine these four sets to make a new set." 
"How many in the new set?" 

Repeat, to give the required number of test items, using other groups of 
equivalent sets. 

Acceptable Response: 

The child performs the actions and states the numbers correctly. 
(a)i PROCEDURE: 
tt Place before the child four red rods. 

Say: "Place these end-to-end and then complete the pattern." 
"What do they measure?" 

Repeat, using other sets of rods of the same colour, to give the required number " 
of test items. 

Acceptable Response: 

The child makes the pattern correctly and gives the correct value of the 
measuring rod. ,1 



ft The number may be varied. t'Q 

wo 



Continued 
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TEST PROCEDURES and COMMENTS. 


The Child... 




27. (continued) 


(b) i. A large collection of 


(b)i PROCEDURF' 




objects from which to 




make equivalent sets. 


Carry out the procedure (a) i. 






Say; TeU me the number sentence. 






Repeat, using other sets and numbers, to give the required number of test items. 






Acceptable Response: 






1 he cnild states the number sentence in a form similar to one of the foOowing: 






"Four twos are eieht " 






*Tour twos eoual eipht " ' 






"Four lots of two equal eight." 






"Four times two equals eight." 






Note; If the child uses an addition form say, "TeO me another way." 




(b)ii. A box of rods. 


(b)ii. PROCEDURE: 






Carry out procedure for (a) ii. 






Say: "Tell me the number sentence." 






Repeat, using other "train" patterns, to give the required number of test items. 




• 


Acceptable Response: 






1 uc uulu Maies nis ninnoer sentence in a lorm as indicateu m (o) i 




NUMBER 



OBJECTIVES 
The Child . . . 


TEST MATERIALS 


1 to 1 rnUUtUUnto and tUmlVltN li. 


28 ^a) Partitions a 


iJii i A rnllprtinn c\f nhiprtc 




set into two 






quivalent sub- 




Place before the child a set of objects with an even number of members. 


sets, and 






/h^ under^and^ 

\y J UiiUvl JKulUu 




oay. separaie inis sei inio two suosets eacn wiin ine same mimDer. (or^ 


uiai uiu 19 uiv 




mio iwo equivaienisuDsets. j 


action for 




findiM halves. 




rtSK. now iUoIiy 111 cain ^SUDSClj: \: 

1 






■ ■I 

Kepeat, to give tne reqiiirea numDer ol test items, using otner sets which have ar 






even numoer oi memuers. 


Not#* Prnredure (\)\\ 






maybe presented 




Acceptable Response: 


immediately after 




fa) i if desired, and 






Procedure (b)ii may 




be presented immed- 






latelv after faH 

Uiiwijr OllVl 1 HI ill 






• 


13 1 11 A hnv nf rnHQ 








Place before the child a rod representing an even number. (Indicate white :.s th( 






unit ) 






Say: "Make a train of two rods for this rod." 






Ask: "What colour is the train''" 






"What number is each train rod?" 






Repeat, using other rods representing even numbers, to give the required numbe 






of test items. 


o 

ERJC 
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28. (continued) 




Acceptable Response: 






The child makes the train and states the number correctly. 




(Dj 1. A coOection of objects. 


(b)i. PROCEDURE: 






Carry out the procedure for (a) i. 






Ask: "What did we do to the set''" 






"What have we found out about the sef^' or 






"Tell me something about the subsets." or 






"Tell me something about the pam of the set." 






Then say: 






"Tell me a number sentence about what we did." 






Repeat, using other sets which have an even number of members, to give the 






required number of test items. 






Acceptable Response: 






The child may respond in any way similar to the following: 






"We halved the set" 






"We found the two halves of the set." 






"Each part is a half" 






"Five is half of ten." (for example). 






If the child savs" "We made two subsets with the wmp number" (m "twn 






equivalent subsets"), continue questioning to ascertain whether he knows the 


'X, 




im^half, halm o\ halving. 






(Continued over) 


O 
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TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



28. (continued) 



(b)ii. A box of rods. 



(b)ii. PROCEDURE: 



Carry out the procedure for (a) ii. 



Ask: "What did we do to the rod?" or 
"What have we found out about it?" or 
"Can you tell me something about each train rod?' 



Then ask: 



"Can you tell me a number sentence about this?" 

Repeat, using other rods which have two-rod trains, to give the required number 
of test items. 

Acceptable Response: 

The child may respond in any way similar to the foOowing: 

"We halved the rod." 
"We found the two halves." 
"Each of these rods is a half" 
"Five is half of ten." (for example) 

If the child makes a response such as: "We made a yeOow train", continue 
questioning to ascertain whether he knows the terms half, halm or Mm$. 
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OBJECTIVES. 
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TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


29. (a) Understands 
and (b) uses the 
itmoddsn^ 

m. 


(a)i. Objects from which 
sets can be formed. 


(a)i. PROCEDURE; 

Place the objects before the child. 

Say: "Make me a set with an odd number of members." 
"Now make me another W set." 

Repeat the instruction, to give the required number of test items. 

Acceptable Response: 


Note* If desired the 
test items for the 




1 ne ciuid makes sets witli odd numbers of members. 


tcnnevewmaybe 
presented before 
those for (Tdcf. 




• Note: The teacher may continue by asking: "How do you know that is an 
odd number?" The child indicates his understanding by a response similar to 
the followuig; 

"I can't put the set in twos, there's always a two not finished." 
"Thereisoneoveriflputthesetinpairs." 
"You can't get half of that set" (meaning, of course, that there is na 
whole number which is half of an odd number). 




(a)ii. A box of rods. 

• 


(a)ii. PROCEDURE: 

Place the box of rods before the child. Indicate that white is the unit. 

Say: "Show me a rod for an odd number." 
"Now show me another (for an odd number)." 

(Continued over) 
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29. (continued) 
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TEST MATERIALS 



(a) ill. Objects from which 
sets can be made. 



TEST PROCEDURES and COMMENTS. 



Repeat to give the required number of test items. After each rod is shown, say: 
"What number does that rod represent?" 
"How do you know that number is odd?" 

Note: If ten test items are required, the child will have to show some of the 
rods more than once. 

Acceptable Response: 

The child selects a white, light-green, yellow, black or blue rod and states the 
numerical value. He indicates his understanding by a response similar to the 
following: 

"You can't make a red train for that rod." 
"You can't find two rods the same colour to equal that length." 

(a)iii. PROCEDURE: 

Place the objects before the child. 

Say: "Make me a set with an even number of members." 
"Now make me another 'even' set." 

Repeat to give the required number of test items. 

Acceptable Response: 

The child makes sets with even numbers of members. 



C A 
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29. (continued) 



TEST MATERIALS 



(a)iv. A box of rods. 



TEST PROCEDURES and COMMENTS. 



Note: The teacher may continue by asking: "How do you know that is ail 
even number?" The child indicates lis understanding by a response similar to 
the following: 

"I can put the set in pairs (twos)." 
"There is none over when I make pairs." 
"I can find half of, that set." (indicating that he knows that half an even 
number is always a whole number). 

a) iv. PROCEDURE: 

Place the box of rods before the child. Indicate that white is the unit. 

Say: "Show pa rod for an even number." 
"Now show me another (for an even number)." 

Repeat to give the required number of test items. After each rod is shown say: 

"What number does that rod represent?". 
"How do you know that number is even?" 

Note: If ten test items are required, the child will have to show some of the 
rods more than once. 

Acceptable Response: 

The child selects a red, crimson, dark-green, brown or orange rod and states the 
numerical value. He indicates his understanding by responses similar to the 
following: 

"You can make a red train for that rod." 
"You can find two rods the same colour to equal that length." 

(Continued over) 
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The Child... 


TEST MATERIALS 

• 


TEST PROCEDURES and COMMENTS. 


29. (continued) 


(b)i. Several sets (five or 
ten) some containing 
odd numbers of 
members, some 
containing even 
numbers of members. 


(b)i. PROCEDURE: 

Place the sets before the child. 

Say: "Tell me which sets are odd "and which sets are even." (One instruction, 
not two.) 

Acceptable Response: 

The child points to each set in turn and uses the words odrf and even, saying, for 
example: 

"This set (number) is odd and this set (number) is even." 
Note: The child may arrange the objects or count them. 




(b)ii. Several rods (five or 
ten), some represent- 
ing odd numbers, 
some representing 
even numbers. (Some 
colours may be 
include twice.) 


(b)ii. PROCEDURE: 

Place the rods before the child. Indicate that white is the unit. 

Say: "Tell me which rods stand for (represent) even numbers and which stand, 
for odd numbers." (One instruction, not two.) 

Acceptable Response: 

The child points to each rod in turn, and uses the words ocfi/ and em saying, for 
example: 

"This number is odd and this number is even." 
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19. (continued) 

Extension: 

JRecognises and 
even numbers. 

If a child shows 
masteiyofthe 
work outlined in 
(a) and (b) above, 
this extension 
may be given. 



TEST MATERIALS 



A pencil 

A variety of cards 
with numerals as shown: 

In the range 1 ■ 10: 
e.g. 




In the range 1-20: 
e.g. 




TEST PROCEDURES and COMMENTS. 



Extension: 



i. PROCEDURE: 



Place a card before the child. 



Say: "Circle all the numerals for odd numbers." (or "all the odd numbers.") 

Show further cards for the odd numbers, to give the required number of test items; 
first in the range MO and, later, 1-20. 

Acceptable Response: 

The child circles </// the numerals for odd numbers on the card, for each test item. : 



ii. PROCEDURE: 

Repeat the procedures outlined for the odd numbers substituting the word "even'! 
for "odd" throughout. 

Acceptable Response: 

The child circles a// the numerals for even numbers on the card, for each test item. 



mic 



9 



NUMBER 



OBJECTIVES. 
The Child... 



30. (a) Partitions a 
set into three, 
four, five,,.., 
ivalent sub- 



this as the action 
for finding 
thirds, quarters, 
fifths,.,. 



ERIC 



TEST MATERIALS 



A collection of objects. 



TEST PROCEDURES and COMMENTS, 



PROCEDURES: 

i. Thirds. 

Repeat the procedures outlined in 28 (a)i, (b)i, (a)ii, (b)ii, adapting the words tc 
give directions for sets with numbers divisible by three which are to be partitionec 
into three equivalent subsets, each of these being a third of the set, so that the chile 
may make a statement in a form similar to one of the foOowing: 

"We separated the set into thirds." 
"We found the three thirds of the set." 
"Each part is a third." 
"Three is a third of nine." (for example). 

ii. Quarters. 

Repeat the procedures outlined in 28 (a)i, (b)i, (a)ii, (b)ii, adapting the words tc 
give directions for sets with numbers divisible by four to be partitioned into foui 
subsets, each of which is a quarter (a fourth) so that the child may state: 

"We separated the set into quarters." 
"We found the four quarters of the set." 
"Each part is a quarter." 
"Two is a quarter of eight." (for example). 

iii. Fifths. 

Repeat the procedures outlined in 28 (a)i, (b)i, (a)ii, (b)ii, adapting the words tc 
give directions for sets with numbers divisible by five which are to b' ; irtitioneil 
into five subsets, each of these being a fifth, so that the child may state: ' 



NUMBER 



OBJECTIVES. 
The Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



30. (continued) 



'We separated the set into fifths." 
'We found the five fifths of the set." 
'Each part is a fifth." 
'One is a fifth of five." (for example). 



Jv-viti. Sixths, sevenths, eighths, ninths, tenths. 



As for fifths above, substituting six and sixths, seven and sevenths, eight and 
eighths, nine and ninths, ten and tenths as required, where the words fm and 
///r/inre given. 

Acceptable Response: 



The child responds as indicated above. 

Note: Children frequently find difficulty in separating a set into equivalcnl 
subsets, and may instead make the required number of subsets with diffcrenl 
numbers of members. For example, 4, 3 and 2 instead of 3, 3 and 3. 

This happens when the child has no remembered number fact to use and "trial and 
error" is unsuccessful. 

It is desirable to teach children a reliable technique for forming equivalent subsets.. 

This is the "one fc you, one for you, one for you, . . . , " sharing technique. : 

Use the appropriate number of boxes or other containers. The child should place 
one object in each box, then repeat the procedure, one object to each box, untfl afl 
the objects arc distributed. He should understand that for success each "round'! 
must be completed and there must be no "remainder" objects. 





NUMBER 



OBJECTIVES. 
The Child... 



31. (i) Partitions a 
set into a given 
number of sub- 
sets to fold out 

; how many in 
eacii subset, and 
(b) understands 
this as the action 



Thisisthefonnof 
division most 
commonly used in 
problem-solving 
situations, in the 
early stages. 



Note: Procedure 
.(b)i may be present- 
ed immediately 
after (a)i if desired 
Procedure (b)ii may 
be presented immed- 
^iately after (a)u if 



ERIC 



TEST MATERIALS 



(a)i. A collection of 
ts. 



(a)ii. A box of rods. 



TEST PROCEDURES and COMMENTS. 



Six shares 

(a)i. PROCEDURE: 

Place before the child a set of objects whose number is divisible by six. 

Say: "Separate this set into six equivalent subsets" (or, "six subsets with the 
same number in each.") 

Ask: "How many in each subset?" 

Repeat using other appropriate sets, and other numbers of subsets ("even" 
division) to give the required number of test items. 

(See Note, page 87.) 
Acceptable Response: 

The child makes correctly the specified number of subsets, and states the num- 
ber of objects in each. 

Note : The child may use the technique explained in the Note on page 85. 
(a)ii. PROCEDURE: 

Place before the child a rod, or rods, representing a number divisible by six; 
(Indicate that white is the unit.) 

Say: "Make a train with six rods in it for this rod" (or "for these rods"). " 
"What is the number of each train-rod" or 
"What colour is each train-rod?" "What number is that?" 



Continued 



NUMBER 



OBJECTIVES. 
Thi Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


31. (continued) 




Repeat, using other appropriate rods for which trains with a specified number of 






rods can be made, to give the required number of test items. 






Acceptable Response: 






The chOd makes the reauired train and states the number value of parh rod in it 






Note: The procedures used in Objective 3 1 involve the same activities as used 






in Objective 30. In Objective 30, the understanding is oi fractional parU. Here in 






Objective 31, the understanding is of sharini 




(b)i. A collection of 


(b)i. PROCEDURE: 




objects. 






When the child has carried out the procedure with objects as outlined in 31 (a)i 






above, sav: 






**If these obiects were lollies and we shared them amoniKt six rhildrfin 






how many would each child get?" or "What would each child's share 






be?" or "Show me what one person's share would be." 






"Can you tell me a number sentence for this sharing story?" 






Acceotable ResDonse: 






The child observes the six subsets and states the number in each, He states the 






number sentence in a form similar to the followin£: 






**Six twos eoual twelve or 






"Twelve has six twos." 






(Continued over 
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NUMBER 



OBJECTIVES. 
The Child... 



31. (continued) 



TEST MATERIALS 



(b)ii. A box of rods. 



ERIC 



TEST PROCEDURES and COMMENTS. 



(b)ii. PROCEDURE: 



When the child has carried out the procedure with rods, outEned in 31 (a)i: 
point to the rod or rods for which the train has been made and say: 

"If this rod (these rods) were lollies and we shared them among six chile 

ren, how many would each child get?" or 

"What would each child's share be?" or 

"Can you tell me a number sentence for this 'sharing' story?" 

Acceptable Response: 

The child observes the six rods in the train and states the number value of each 
He gives the number sentence in the form "Six twos equal (are) twelve" o 
"Twelve is six twos." 

Five shares. 

PROCEDURE: 

Repeat all the acti\ities outlined in (a)i, (a)ii, (b)i, (b)ii, using sets of object 
whose number is divisible by five, or rods representing numbers divisible by five 
The cliild may use the sharing technique outlined in the Note on page 85. 

Acceptable Response: 

(a) The child makes the five subsets and states the number in each, (b) He give: 
the number sentence in a form similar to the following: 



"Five twos equal ten." or 
"Ten has five twos." 



Continued 



NUMBER 



OBJECTIVES. 
The Child . . . 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS, 



31. (continued) 



Three shares, two shares, four shares, . . . 



PROCEDURE: 

Adapt all the activities so that the numbers used are divisible by three, or two, < 
four or . , . The child may use the sharing technique suggested on page 85. 

Acceptable Response: 

As outlined for other numbers of shares, substituting appropriate numbers. 



In response to the question "How do you know what each person's share is?" tl 
child should indicate that he understands that each subset corresponds to a perso 
and the number in the subset represents the person's share. 

With rods. 

In response to the question "How do you know what each person's share is?" t 
child should indicate that he understands that each train-rod corresponds to 
person, and that the number value of the train-rod represents the person's share. 



Extensions: 



(c) PROCEDUFJE: 



(c) Verbalises 
this understanding. 



(c) The structures made by 
the child in (a) and (b) 
above. 



FoUow up the procedures outlined by asking the child to explain his answer. 



With sets of objects 



(Continued ov< 
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NUMBER 



OBJECTIVES. 
The Child... 



31. (continued) 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



Acceptable Response: 

The child responjis as indicated. 



Note: Although the procedures for various numbers of shares are set out, it is no- 
necessary to give a set of test items for each number of shares (i.e. test items or 
six shares, test items on four shares and so on). The set of test items given shoulc 
involve a variety of numbers. 



32. (a) Partitions a 
setintaequiva- 
lent subsets of 
a given number, 
to find out how 
many subsets are 
formed and 



this as an action 
of division. 



ERIC 



(a)i. A collection of 
objects. 



(2)i. PROCEDURE: 

Place before the child a set of objectL whose number is divisible by three. 

Say: "Separate this set into subsets of three." 

"How many subsets did you make?" or "groups of three." 

Repeat, using sets with numbers divisible by four, two, . . . , to give the rcquire(i 
number of test items. v:^ 

Acceptable Response: 

The child partitions the set correctly and states the number of subsets made. 
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NUMBER 



OBJECTIVES. 
The Child... 



32. (continued) 

This is the form of 
Mon which asks 
(forexMple) 
"How many threes 
in twelve?" (Four 
tiuees in twelve) 



Note: Procedure 
(b)imaybe 
presented after 
(a) iif desired 
Procedure (b)ii 
may be presented 
after (a)ii if 
desired. 



TEST MATERIALS 



(a)ii. A box of rods. 



(b)i. A collection of 
objects. 



TEST PROCEDURES and COMMENTS. 



(a) ii. PROCEDURE: 

Place before the child a rod, or rods, representing a number divisible by three. 
(Indicate that white is the unit.) 

tt Say: "Make a light-green train for that rod (those rods)." 
"How many rods in the train?" 

Repeat, using other rods representing numbers divisible by four, two, . . . , to 
give the required number of test items. 

Acceptable Response: 

The child makes the train correctly and states the number of rods in the train. 

(b) i. PROCEDURE: 

When the child has carried out the procedure outlined in 32 (a) i say : 

"How many threes in that number?" 
Repeat this fomi of questioning throughout the required number of test items. 
Acceptable Response: 

T*.e child observes the subsets and states, for example, 



"There are/oiir threes in twelve." 



ft Tlie colour may be varied. 



(Continued over) 
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NUMBER 



OBJECTIVES. 
The Child.., 



32. (continued) 



Note: This B the 
fonn of division 
commonly used in 
testing multiplicdon 
facts and in 



nsms. 



TEST MATERIALS 



(b)ii. A box of rods. 



TEST PROCEDURES and COMMENTS. 



(b)ii. PROCEDURE: 

When the child has carried out the procedures outlined in 32 (a)ii ask: 

"How many threes in that number?" 
Repeat this fomi of questioning throughout the required number of test items. 
Acceptable Response; 

The child observes the rods in the train and states, for example: 
"There are/ow threes in twelve." 



33. (a) Removes 
from a set equiv- 
alent subsets 
wifcagiven 
number of mem- 
bers to find out 
how many times 
this can be done 
and (b) under- 
stands that this 
Kpeatedsubtrac- 



lan 
answer to a 

division question. 



ERIC 



(a)i. A collection of 
objects. 



(a)i. PROCEDURE: 

Place before the child a set of objects whose number is divisible by four. 

Say: "Remove (a subset of) four objects. Remove another (subset oft four " 
lontinue removing fours until none is left." 

Ask: "How many subsets (groups of four) did you remove?" 

Repeat to give the required number of test items, using sets of objects whose 
numbers are "evenly" divisible (i.e. no remainders), and mserting the appropriate^ 
numbers, in instructions and questions. 

Acceptable Response: 



The child carries out the actions and states the number correctly. 



Continued 



NUMBER 



OBJECTIVES. 

; Th« Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


33. (continued) 


fa)ii. A box of rods. 


fa)ii PROCEDURE: 






Place before the child a rod, or rods, representing a number divisible by four. 






(Indicate that white is the unit ) 






Say: "Make a crimson train for this." 






"Remove one train-rod. Remove another. Continue removing train-rods 






until none is left. How many did you remove?" 






Repeat, to give the required number of test items, using rods representing 






numbers which are "evenly" divisible, and inserting the appropriate colour 






words in instructions and questions. 






Acceptable Response: 






The child carries out the actions and states the number correctlv 




(b;i. A collection of 


(b)i. PROC^iDURE: 




objects. 








When the child has carried out the procedures outlined in 33 (a)i, ask: 






"How many fours in that number?" 






Repeat this form of questioning throughout the required number of test items. 






Acceptable Response: 






The child observes the subsets removed and states, for example 






"There are/ow fours in sixteen." 






(Continued over) 



NUMBER 



OBJECTIVES. 
The Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


33. (continued) 


* 


(b)ii. PROCEDURE; 

When the child has carried out the procedures outlined in 33 (a)ii, ask: 

"How many fours in that number?" 
Repeat this form of questioning throughout the required number of test items. 
Acceptable Response; 

The child observes the rods that have been removed and states, for example, 

"There are/our fours in sixteen." 
Note: It may be advisable in both (b)i and (b)ii to ask further: 

"How do you know?" 

The child should reply, in his own words, to the effect that (for example) sini^ 
four fours can be subtracted /rc/w sixteen, there must be four fours in sixteen. 



NUMBER 



OBJECTIVES. 
The Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



34. Records, in num- 



agns 

actions for addi- 
tion, subtraction, 
tion, 



Note: These actions 
were tested in 
Objectives 21, 23, 24, 
26,27,28,30,31,32 
and 33. The items 
which foOow(i-x) 
test the recording of 
the actions. 



Each test item should be presented at the appropriate stage in the learning process. 



i. Records the com- 
bining of two 
sets (addition) 
(Recording of 

. Objective 21). 



i. Pencil and paper 

A number of sets of 
objects with appropriate 
numbers of members. 



i. PROCEDURE; 



Sets; 



Place two of the sets before the child. \ 

Say: "Combine these two sets." 

"How many in the new set?" (This question may be omitted.) 

"Write the number sentence." (Continued over) 



NUMBER 



OBJECTIVES. 
The Child... 



34. (continued) 



ii. Records the 
removal of a 
subset (sub- 
traction) 
(Recording of 
Objective 23.) 




Pencil and paper 
A box of rods. 



ii. Pencil and paper 
Sets of objects. 



TEST PROCEDURES and COMMENTS. 



Repeat, using other pairs of sets, to give the required number of test items. 
Rods: 

Place the box of rods before the child and give him two suitable rods, stating that 
white is the unit. 

Say: "Place these rods end-to-end, Make a pattern." 

"Read the pattern in colour." (This instniv io.'i may be omitted.) 
"Write the number sentence." 

Repeat, using other pairs of rods, to give the required number of test items. 
Acceptable Response: 

The child performs the action and writes the number sentence correctly, using the 
form5 + 3 = 8. 

Note: If the^ child is uncertain, say "TeU me the number sentence first. M 
write it down." If the child is then successful, an intermediate stage has been 
reached. 

ii. PROCEDURE: 

Sets: 

Place the set of objects before the child. 
Say: "Separate this set into two subsets and remove one subset." 
ll(J Continued 
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r ^ NUMBER 



; OBJECTIVES. 
The Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


34. (continued) 




' Ask: "How many did you start with? How many did you remove? How my are 






left'" (These Questions mav be omitted.) 






Sav! **Write the number sentence/^ 

will T * III^IpV IpILV Illillll/Vi uVlltVllVV 1 






Reoeat. usinc other sets and sr.bsets, to eive the reauired number of test it^ms. 




Pfincil and oattcr 


Rods 




A box of rods. 


Place a rod before the child, stating that white is the unit. 






Say: Make a pattern for this rod, using two more rods. 






Ask: "What rods did you use? What numbers do they represent?" (These questions 






may be omitted.) 






Say: "Place one of the shorter rods on top of the long rod." 






"Write the number sentence." 






Repeat, to give the required number of test items, commencing with other rods and 






making other patterns, then olacine one of the shorter rods on top of a lone rod. 






Acceptable Response: 






The child performs the action and writes the number sentence correctly, using the 






fbrm8-5 = 3. 






Note: If the child is uncertain, say "Tell me the number sentence first. Now 






write it down,*' If the child is then successful, an intermediate stage has been 






reached. 






(Continued over) 
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OBJECTIVES. 
The Child... 



34. (continued) 

iii. Records the com- 
: paring of two 
sets (difference) 
(Recordwgof 
jectivek) 



ERIC 



TEST MATERIALS 



iii. Pencil and paper 

A number of sets of 
objects with different 
numbers of members 



Pencil and paper 
A box of rods. 



TEST PROCEDURES and COMMENTS. 



iii. PROCEDURE: 



Sets: 



J. *w 



Place two sets of objects before the child, each set containing a different number of 
objects. 

Say: "Pair the elements in these sets to find the difference." 

Ask: "Are they the same in number? What is the difference?" (These questions 
may be omitted.) 

Say: "Write the number sentence." 

Repeat, using other pairs of sets, to give the required number of test itenif . 
Rods: 

Place before the child two unequal rods. State that white is the unit. 
Say: "Place these rods side by side, to find the difference." 

Ask: "Are they the same? What is the difference?" (These questions may be 
omitted.) 

Say: "Write the number sentence." 

Repeat, using other pairs of rods, to give the required number of test items. 

Continued ri 
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NUMBER 



The Child... 


TCOT MATCDI Al C 


TEST PROCEDURES and COMMENTS. 


14. (continued) 




Acceptable Response: 






inc cfiua penonns uie acuon aiiu wnies me nuniDer senience correciiy, using tnc 






form 10-9=1. 






Note: If the child is uncertain, say 'TeO me the number sentence first. Now 






wnie .11 flown, ii me cnuu is then successtul, an mtermeoiate stage has 






been reached. 


V. Records the 


iv. Pencil and paper 


iv. PROCEDURE: 


■ deriving of sub- 






traction facts 


Sets of objects. 


Sets 

* 


from addition 


1 


facts. (Record. 




Place before the child a set of objects. 


ing of Objective 






26.) 




Say: "Separate this set into two subsets." 






"Write the number sentence." 






iiuw wiiic da wmyj uiiiwi nuniDcr senicuces aDOui inis oS you Cau uUnK 01, 






both addition and subtraction." 






wpeai, 10 give me requireu numoer oi lesi iiems, startmg on each occasion with i 






set containing a different number of members. 




Pencil and paper 


Rods 




A box of rods. 


Place before the child one of the longer rods, stating that white is the unit. 






*• The tert proper begins here. 






(Continued over) 
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The Child... 



4. (continued) 



. Records the com- 
bining of cquiva- 
lentsets 

(multiplication). 
(Recording of 



jcctive27). 



ERIC 



TEST MATERIALS 



V. FencO and paper 

A collection of objects 
from which equivalent 
sets can be made. 



TEST procedure:? and COMMENTS. 



Say: "Make a pattern, with two rods in the second line." 
"Write the number sentence." 

"Now write as many other number sentences from this pattern as you can 
. think of, both addition and subtraction." 

Repeat, to give the re(]uired number of test items, using other rods and patterns. 
Acceptable Response: 

The child performs the action and makes an initial recording in the form 7 = 5 + 2. 
He follows thiL with other number sentences in the form: 



7 = 2 + 5 
5 + 2 = 7 
2 + 5 = 7 



7-5 = 2 
7-2 = 5 
5=7-2 



2=7-5 

7-5-2=0 

7-2-5=0 



The minimum requirement for success is two addition and two subtraction fonns. 
V. PROCEDURE: 



Sets 



Place a number of equivalent sets before the child, (for example, four sets, each 
with two members). 

Say: "Combine these sets to make a new set." 
"Write the number sentence." 

Repeat, to give the required number of test items, using other groups of equivalent 
sets. 
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Continu'd 



NUMBER 



OBJECTIVES. 
Thi Child... 

R (continued) 



1 Rflcotdsthe 



hilirei.(Re€on}- 
ing of Objective 
28.) 



TEST MATERIALS 



A box of rods. 



vi. Pencil and paper 
A collection of objects. 



TEST PROCEDURES and COMMENTS. 



Rods 



Place before the child several rods of the same colour. 

Say: "Place these end-to-end and measure them." 
"Write the number sentence." 

Repeat, to give the required number of test itema, using other trains of rods. 



The child performs the action and writes the number sentence correctly, using the 
form 

4x2=8 (meaning four twos equal eight) 

If the child responds using a repeated addition form, ask: 

"Can you do it another way?" 

Note: If the child is uncertain, say: "Tell mw the number sentence first. Now 
write it down." If the child is then successful, an intermediate stage has been 
reached. 

vi. PROCEDURE: 



Sets 



Place before the child a set of objects with an even number of members. 

(Continued over) 



ERIC 
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OBJECTIVES. 
Thi Child... 



34. (continued) 



TEST MATERIALS 



A box of rods. 



ERIC 



NUMBER 



TEST PROCEDURES and COMMENTS. 



Say: "Separate this set into t»yo subsets of the same number each." 
AsIc: "What part (fraction) of the set is this?" (indicating one subset). 

Say: "Write the number sentence." or 

"Write the number sentence about that fraction." 



Repeat, to give the required number of test items, using other sets with an even 
number of members. 



Rods 



Place before the child a rod representing an even number, stating that white is the 
unit. 



Say: "Make a two-rod train for this rod." 

Ask: "What part (fraction) of the train is^this rod?" 
rods). 

Say: "Write the number sentence." or 

"Write the number sentence about that fraction." 



Repeat, to give the required number of test items, using other rods representing 
even numbers. 

Acceptable Response: 

The child performs the action and writes the number sentence correctly in the fonii 



icating one of the train 



IIG 



4 = ^x8 or 1x8 = 4 



Continued 



NUMBER 



OBJECTIVES. 
Tha Child... 



)4. (continued) 



lii. Records the 
finding of 
thirds, quarters, 
fifths... 
(Recording of 
Objective 20.) 



TEST MATERIALS 



vii. Pencil and paper 
A collection of objects 
A box of rods. 



TEST PROCEDURES and COMMENTS. 



Note: If the child is uncertain, say: "Tell me the number sentence first. Now 
write it down." If the .nild is then successful, an intermediate stage has been 
reached. 

vii. PROCEDURE: 

Thinis 

Place before the child a set of objects, the number of which is divisible by three, or 
a rod (or rods) representing a number divisible by three (white being the unit). 

Say: "Separate this set into three subsets each with the same mimber" (if working I 
wfhsets) or 

"'Me a three-rod train for this rod" (if working with rods). 

Ask: "What part (fraction) is this?" 
(indicating a subset, or a train rod). 

Say: "Write a number sentence." 

Repeat, to give the required number of test items, using other appropriate sets or 
rods. 

Acceptable Response: 
The child performs the action and writes the number sentence correctly, in the form 



3 = |x9 



or 



|x9 = 3 



(Continued over) 
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NUMBER 



OBJECTIVES. 
TNChikl... 



34. (continued) 



id ■ 
^ ERIC 



TESTft^ATERiALS 



Pencil and paper 
A collection of objects 
A box of rods. 



TI^ST PROCEDURES ind COMMENTS. 



Note: If the chOd is uncertain, siy: "Tell n^e the number sentence first. Now 
write it down/' If the child is then successful, an intermediate stage has been 
reached, 

Quatten, fifths 

The procedure outlined for thirds is adapted for other fractions. 

Place before the child sets of objects or selected rods for numbers divisible by four, 
five,... 

Request the child to partition the set into four, five, . . . , parts, or to make for the 
selected rod(s) airain of four, five, . . . rods. 

.Indicate one of the subset, or one of the train-rods, and ask what fraction it repr^ 
sents. 

Ask the child to write the number sentence. 
Repeat for each fraction, to give the required number of test items for each. 
Acceptable Response: 

The child performs the action and writes the number sentence correctly Ln the 
form: 



7X 8 = 2 

4 

j X 10 = 2 

h 6 = 1 



or 
or 
or 



1 



2--U 8 

4 

: = I X 10 

l = ix 6 

6 



IS 



Continued 



NUMBER 



OBJECTIVES. 
The Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


34. (continued) 

Note: Items viii,ix 
and X relate to forms 
of division. The division 
sign is not used in the 
early stages. Answers 
to division questions 
ire recorded in the 
form of multipEcation 
number sentences. 




If the chOd is uncertain, say: 'TeH me the number sentence first. Now write 
it down." If the child is then successful, an intermediate stage has been reached. 


viii. Records the 
. partitioning of 
a set for sharing. 
(Recording of 
Objective 31.) 


viii. Pencil and paper 
A collection of objects. 


viii. PROCEDURE: 
Sets 

Place before the child a set of objects the number of members being divisible by 
a selected number, for example, by six. 

Say; "Share these objects among sbc people; find out what each person's share 
will be." 

"Now write the number sentence." 
Repeat, to give the required number of test items, using other appropriate sets. 




i'eii.cil and paper 


Rods 




A box of rods. 


Place before the child a rod or rods representing a number divisible by a selected 
number, for example, by six. 

(Continued over) 
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OBJIQTIVES. 



J4. (continued) 



ERIC 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



Say; "Share this number among six people; find out what each person's share 
will be." 

"Now write the number sentence." 

Repeat, to give the required number of test items, using other appropriate rods. 

Acceptable Response: 

The child performs the appropriate action, partitioning the set or making a train, 
and records his findings in a number sentence in the following fom; 



12 = 6x2 



or 



6 X 2 = 12 



to indicate each "share" would consist of m things ('Twelve is six twos." or 
"There are six twos in twelve.") 

Note: . If the child is uncertain, say: 'Tell me the number sentence first. Now 
write it down." If the child is then successful, an intermediate stage has been 
reached. 

• The child may find it helpfiil to write the number sentence first as 
12=6x[] and then fill in the frame. 

• If tiie child writes j x 12 = 2, indicating that each share is i sixth 

of the set, and tliat this is two, he is not incorrect (in fact he shows a mature 
understanding). 



Say: "Can you write it another way?" 
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NUMBER 



OBJECTIVES. 
Thi Child... 



34. (continued) 

ix. Records the 
paititioningofa 
set to find out 
how many 
equivalent sub- 
sets there aie 
(division) 
(Recording of 
Objective 32.) 



TEST MATERIALS 



ix. Pencil and paper 
Sets of objects. 



Pencil and paper 
A box of rods. 



TEST PROCEDUR'-S and COMMENTS. 



ix. PROCEDURE: 



Sets 



Place before the child a set of objects, the .lumber of members being divisible by 
tt a selected number (three). 

Say: "Separate this set into subsets of three, to find out how many there arc." 
"Write the number sentence." 

Repeat, to give the required number of test items, using sets with the number of 
members being divisible by other selected numbers. 

Rods 

Place before tiie child a rod, or rods, representing a number divisible by a selected 
tt number (three). State that white is the unit. 

Say: "Make a train to find out how many threes are in that number." 
"Write the number sentence." 

Repeat, to give the required number of test items, using rods representing numbcB 
divisible by other selected numbers. 

Acceptable Response: 

The child performs the action and writes the number sentence in the form: 
4x3 = 12 or 12 = 4x3 



ft The number may be varied. 



(Continued ovef) 
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NUMBER 



OBJECTIVES. 
The Child... 



34, (continued) 



X. Records the 
removal 01 
equivalent sub- 
sets. (Rccordini; 
of Objective 33.) 



ERIC 



TEST MATERIALS 



X. PencO and paper 
Sets of objects. 



TEST PROCEDURES and COMMENTS. 



to indicate that there are four threes in twelve, or that twelve consists of four threes! 

Note: • If the child is uncertain, say: 'Tell me the number sentence first. Now 
write it down." If he is then successful, an intermediate stage has been reached. 

I The child many find it helpful to write the number sentence first 
12 =[]x 3 and then fill in the frame. 

X. PROCEDURE: 



Sets 



Place before the child a set of objects the number being such that the set can be 
partitioned into equivalent subsets. For example, a set whose number is divisible 
tt by four would be suitable; the piocedure set out below is based, on such a set. 

Say: "Remove four objects; remove another four; continue removing fours untl 
none is left." 

Ask: "How many fours did (could) you remove?" (This question may be omitted.) 

Say: "Write a number sentence which tells how many fours in that number." 

Repeat, to give the required number of test items, selecting other appropriati 
numbers of objects. 



tf The number may be varied. 



1 



00 



(Continued over) 
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NUMBER 



OBJECTIVES. 
Thi Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



34. (continued) 



Pencil and paper 
A box of rods. 



Rods 



Place before the child a rod or line of rods representing a number for which a train 
can be made. (Indicate that white is the unit.) For example, rods for which a 
tt crimson train can be made would be suitable; the procedure set out below is based 
on such a line of rods. 

Say: "Make a crimson train for this. Tell me which number each train-rod 
represents. Remove a four, remove another four; continue removing fours 
until none is left." 

Ask: "How many fours did (could) you remove?" (This question may be omitted.) 

uay: "Write a number sentence which tells how many fours in that number." 

Repeat, to give the required number of test items, selecting other appropriate rods 
and numbers. 

Acceptable Response: 

The child carries out the actions and writes the number sentence correctly, in the 

form: 

3 X 4 = 12 

which indicates that there are fours in twelve. 

Note: If the child is unceilain, say: 'TeD me the number sentence first. Not 
write it down." If the chOd is then successful, an intermediate stage has beea 
reached. 



II The colour miy be vuied, 
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NUMBER 



OBJECTIVES. 
Thi Child... 


TEST MATERIALS 


35. Undentindsthe 




vahieofthe 




written symbob 


i. A collection of objects con- 


repieienting 


dsting often bundles of 


nunlien beyond 


ten, and ten single objects 


ten, to ninety- 


e.g. the bundles may 


nine. 


consist of used matdies 


(Numention) 


held together witli 




nibber bands. 



ERIC 



ii. Cards each with a numeral 
ofvalue greater than ten 
(to 99) 

Objects as in 35 i. above. 



TEST PROCEDURES and COMMENTS. 



Using Sets of Objects: 

i. Recording given numbers 
PROCEDURE: 

Place before the child three bundles of ten and four single objects. Ensure that the 
child knows that there are ten in each bundle. 

Ask: "How many 'things' are there?" 

Say: "Write that number." 

Ask: "Why did you write 3?" "Why did you write 4?" 

Repeat with other numbers of bundles and single objects, to give the required 
number of test items. 

Acceptable Response: 

The child states the number correctly, "thirty-four" (not "three tens and four") 
and writes the numeral 34. He states in his own words that the 3 refers to the three 
bundles of ten, and the 4 refers to the four single objects. 

ii. Interpreting given numerals 
PROCEDURE: 

Show the child a card with a numeral, for example 34. 

Continued 



NUMBER 



OBJECTIVES. 
Thi Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



]S, (continued) 



Say: "Make this number." or 



"Make a set with this number." 

Ask: "How many things did you use?" "Why did you get three bundles often?" 
"How many is that?" "How did you know to get four 'singles'?" 

Repeat, showing other numeral cards, to make the required number of test items. 

Acceptable Response: 

The child makes the required number, using tens and units, and explains the reasons 
for his selection. For example, with the card for 34, he states in his own words that 
the first numeral, 3, represents the three bundles of ten (and that this is thirty), sad 
the last numeral, 4, represents four units. 



PROCEDURE: 

Place before the child three orange rods and a crimson rod. Indicate that white it 
the unit. 

Ask: "What number is that?" or 
"What number do these rods represent?" 

Say: "Write the number." 

Ask: "Why did you write 3?" 

"Why did you write 4?" (Continued ovefj^ 



Using Rods 



i. A box of rods. 



i, Recoil 



!dinggiv!in numbers 



1^ 
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NUMBER 



OBJECTIVES. 
Thi Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



35. (continued) 



Repeat with other rods, to make the required number of test items. 



Acceptable Response: 

The child states the number coircctiy, for example, "thirty-four" (not %m tens 
and four") and writes the numeral 34. He states in his own words that the 3 refers 
to the three tens (the orange rods), and the 4 refers to the four units (crimson rod). 



Show the child a card with a numeral, for example, 34. Indicate that white is the 
unit. 

Say: "Make this number with rods." 

Ask: "What number have you made with the rods?" 

"Why did you get three omgfi rods? What number is that? Why did you get 
icrimojiKAT 

Repeat, showing other numeral cards, to make the required number of test items. 
Acceptable Response: 

The child makes the required number, using orange rods with another rod. He states 
in his own words that, for example, the first numeral, 3, represents the three orange 
rods, which is thirty, and tiiat the last numeral, 4, rcpiestjnts the crimson lodj 
which is four units. 



ii. Cards each with a numeral 
ofvahie greater than ten. 
(to 99). 



ii. Interpreting ghfen numerals. 



PROCEDURE: 



ERIC 
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OBJECTIVES 
The Child... 


TEST MATERIALS 


1 CO 1 rnUUCUUnCo anu LUIVllViblv 1 0. 


36. Knows bow to 


Pencil andpapen 


PROCEDURE: 


writethe 




niuneraisfor 




Dictate to the child ten numbers one at a time: Seventeen, twenty-four, thirty-two 


given numbers 




forty-six, fifty-one, sixty-three, seventy-eight, eighty-nine, ninety, twelve. 


beyond ten, 




to 99 




Say first: "Write (numerals for) these v. rs." 


(Notation). 








Acceptable Response: 






The child wntes 17, 24, 32, 46, 51, 63, 78, 89, 90, 12, correctly. The child musi 






succeed in all ten items. It is not necessary that the child indicate place-value by writinj 






in vertical columns. 



37. Uses memorised Each set of test items should be presented at the appropriate stage of the learning process, 
number facts 

in number These tests of memorisation are to be given only after sufficient experience of written work using concrete material, 
sentences. 

Cards, or 

Duplicated sheets, or 

Chalkboard copy, 
each showing a set 
of five examples 
in one of the cate- 
gories set out below 

Pencil 

Blank paper (if using 
chalkboard copy). 



PROCEDURE: 

One set of examples only should be presented at a time, and corrected before proceed 
ing. 

For each category, one suitable set of five examples is shown. If a further set is requirec 
the teacher should devise five more examples similar to those shown. In some cases 1' 
may be necessary to repeat examples to obtain the required number in the seconc 
set. 

fContinuftd nv«f 
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The Child... 



37. (continued) 
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TEST MATERIALS 



Addition categories 
Total to 10. No Zero 

1. Two addends, larger first, 
frame for total last. 

2. Two addends, smaller first, 
frame for total last. 

3. Three addends, frame for 
total last. 



TEST PROCEDURES and COMMENTS. 



SiOw the child the set of examples. Bxplain fkther the answer is to be inserted, 
or llie whole number sentence copied. Concrete material is not to be used for 
this Objective. 

Acceptable Response: 

For each category, the child should answer correctly fm examples out of five 
(i.e. none wrong), or at least eight out often (i.e. only two wrong allowed). 

In a few cases (e.g. for testing quarters, within the range of ten) it will not be 
possible to devise sufficient different test questions. The teacher may repeat some 
of the questions. Alternatively, a reduced number may be presented. In such cases 
the child should answer correctly d the examples which are given. 

*tete: After written tests, interview-type follow-up may reveal further informa- 
i| *out a child's responses. 

Set of examples % each category listed; 



1. 4+2=[] 6+3=[] 

2. 3+6=n 2+5=0 



1 



28 







6t2=Q 






2+4=0 


6t2tl=[] 


3+lt3=[] 


4+2+3'0 






Continued : ' 



NUMBER 



OBJECTIVES. 
The Child... 



37. (continued) 



TEST MATERIALS 



4. Frame for total first; two 
addends, larger first. 

5. Frame for total first; two 
addends, smaOer first, 

6. Frame for total first; 
three addends. 

7. Two addends, frame for 
second; total last. 

8. Two addends, frame for 
first; total last. 

9. Three addends, frame for 
third; total last. 

10. Two addends equal two 
addends, frame for last. 

Total to 10 (including zero). 

11. Zero as one addend, 
occuring second, in frame; 
total last. 



TEST PROCEDURES and COMMENTS. 



4. □=6+3 


PI 

□=6+2 


LH+i 


□=4+3 




5. |J=l+6 


□=2+3 


^=3+4 


□=4t5 




6. LI=3+5+l 


□=2+4+2 


[]=lt8+l 


□=2+2+3 


n 


T Ax ~n 


5+ □-8 


All 1 4 A 

9+^=I0 


2+|J=S 




Q r~l 

0. y+2=6 


□ +1-8 


□ +4=9 


□ +3=6 


□ +2=10 


9. 2+4+ [] =9 


1+2+ [] =6 


5+3+ □ =10 


3+1+ □ =8 


2+6+ 0=9 


10. 6+1=3+ [] 


3+2=4+ □ 


5+4=7+0 


4+2=l+Q 


3+5=5+ □ 



11. 8+^=8 7+^=7 5+^=6 3+^=3 9+D=10 
(includes two examples from category 1 , to prevent perseveration) 



(Continued over) 
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0 

ERIC 



TEST MATERIALS 



Total to 20 (no zero). 

12. Frame for total last; two 
addends each less than 
ten, larger first. 

13. Frame for total last; two 
addends each less than 
ten, smaller first. 

14. Frame for total last; two 
addends, one over ten, 
larger first. 

15. Frame for total last; two 
addends, one over ten, 
smaDer first. 

16. Frame for total last; three 
addends, each below ten. 

17. Frame for total last; three 
addends, one over ten. 

18. Frame for total first; two 
addends below ten, 
larger first. 

19. Frame for total first; two 
addends below ten, 
smaller first. 



TEST PROCEDURES and COMMENTS. 



12. 9+3= □ 6+5=0 9+7= □ 8+5= Q 7+4=0 



13.5+8=0 4+7=0 3^=0 5+9=0 



14.12+4=0 13+5=0 17+2=0 16+4=0 11+8=Q: 



15.5+13=0 2+17=0 6+i;=0 5+14=0 6+12=0 



16.5+7+2=0 6+9+3=0 7+7+1=0 2+5+9=0 ^^l+^'^D 
17.2+4+12=0 13+3+3=0 1+15+2=0 11+2+6=0 3+5+12=0 
18.0=7+4 0=9+3 0=8+6 0=9+7 0=7+6l 



19.0=5+9 0=3+8 0=6+8 0=4+7 0=7+8; 

Continued 



NUMBER 



OBJECTIVES. 
The Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


17. (continued) 


20. Frame for total first; two 
addends, one over ten; 
larger first. 


20. 0=13+3 


0=15+2 


0=11+7 


0=13+5 


0=12+8 




21. Frame for total first; two 
addends one over ten; 
smaller first. 


21. 0=4+15 


0=3+16 


0=5+12 


0=9+11 


0=1+14 




22. Frame for total first; 
imcc auucnus an oeiow 
ten. 


22. 0 =2+6+5 


0=3+9+4 


0 =8+6+5 


0=3+8+7 


0=7+5+8 




23. Framt for total first; 

fhrPP annPnnc nnp Avor 

ten. 


23. 0 =3+14+2 


0=2+16+2 


0=15+3+1 


0=4+3+12 


0 =4+2+1 




24. Total last; two addends 
below ten; frame for 
second. 


24. 8+0=12 


9+0=15 


9+0=18 


7+0=13 


8+0=16 




25. Total last; two addends 
below ten; frame for first. 


25. 0 +9=14 


0+6=11 


0+7=15 


0+9=18 


0+8=17; 


':'\ 


26. Total last; two addends, 
one over ten; frame for 
larger number in middle. 


26. 2+0=18 


3+0=15 


6+0=20 . 


3+0=19 


1+0=17 




27. Total last; two addends, 
one over ten; frame for 
smaller number first. 


27-0+14=19 


0+15=16 


0+13=17 


0+12=15 

(C( 


0+19=20 
jntinuedovcr) 
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OBJECTIVES. 
The Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


37. (continued) 


28. Total last; three addends 
below ten, frame for any. 


28. 6+[]+3=15 


7+2+ □ =16 □ +5+8=20 8+ □ +1=18 [] +5+5=15. 




29. Total last; three addends, 
one over ten; frame for one 
of the smaller addpiK^s 


29. 3+12+ [j =20 


2+ll+[]=18 []+15+2=19 14+2+[]=17 []+3+!4=lt 




Total to 20, zero included. 








30. Total last; zero as one 
addend; frame for zero. 


30. 19+[]=19 18+Q=18 13+[]=15 12+[]=12 17+[]=20 
(includes two examples from category 14, to prevent perseveration) 




31. Two addends eqiial two 
addends; frame for last. 


31. 8+7=9+ [] 


7+6=10+ Q 12+8=20f[] 9+8=8+ □ 6+5=4+ [] 




Subtraction 








Note; In the number sentence 
6-4=2 
6 is called the minuend 
4 is called the subtrahend 
L IS called tne oiiterence 








Minuend to 10. No zero. 








1. Difference frame last; 
subtrahend, lor 2. 


1.6-1=D 


7-2= □ 8-2=0 5-1= □ 10-2= 


o 




1 


^'-^ Continued 
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OBJECTIVES. 
The Child... 



37. (continued) 



TEST MATERIALS 



2. Difference frame last; 
subtrahend larger than 
difference. 

3. Answer frame last; two 
subtrahends. 

4. Frame for difference first; 
subtrahend smaller than 
difference. 

5. Frame for difference first; 
subtrahend greater than 
difference. 

6. Frame for answer first; 
two subtrahends. 

Minuend to 10. Zero included. 

7. Difference frame last; 
zero is subtrahend. 

8. Difference frame last; zero 
isdiflrenceinframe. 

9. Difference last, frame for 
subtrahend; subtrahend 
smaller than difference. 



TEST PROCEDURES and COMMENTS. 



2.9-6=0 10-6=0 7-4=0 8-5=0 9-5=0 



3.9-2-1=0 10-5-3=0 8^-2=0 7-2-4=0 lO-l-^C 
4.0=9-1 n=10-3 0=6- 0-8-3 0=9-4 



5.0=10-7 0=8-6 0=9-5 0=7-5 0=6-4. 



6.0=7-2-1 0=10-3-4 0=9-4-2 0=8-1-6 0=9-2-5- 



7.6-0=0 7^=0 10-0=0 5-0= D 1-0= D 

8.U=0 10-10=0 7-6=0 8-8=0 9-1=0 
(contait i two examples from categories ! and 2 to prevent perseveration) 



9.6-0=4 lO-O 



=6 7- 



J, 



-5 8-[]=5 



(Continued over) 
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37. (continued) 



TEST MATERIALS 



ERIC 



10. Difference last, frame for 
subtrahend; subtrahend is 
greater than difference. 

11. Difference last; difference 
is zero; frame for 
subtrjiend. 

12. Difference last, frame for 
subtrahend. Subtrahend 
is zero. 

Minuend to 20. No zero. 

13. Frame for difference last; 
subtrahend is l or 2. 

14. Frame for difference last; 
subtrahend is greater than 
difference but under 10. 

15. Frame for difference last; 
subtrahend is larger than 10. 

16. Frame for answer last; two 
subtrahends both under 10. 

17. Frame for answer last; two 
subtrahends, one over 10. 



TEST PROCEDURES and COMMENTS. 



10.9-Q=2 8- 0=2 10- 0=3 7-g=2 8-g=3 

11. 6-0=0 10-[]=0 5-3=0 9-g=0 2-g=0 

12.6-Q=6 1(^[]=10 6-Q=5 8-Q-3 9-[]=9 
(contains two examples from categories 1 and 2 to prevent perseveration) 



13- 15-1=0 17-1= D 16-1= □ 18-2= □ 13-2= 

14.1S-9=n 13-7=0 14-8=0 12-7=0 17-9=0: 

15.15- 12=0 18-14=0 17-14=0 20-15=0 19-11=0 

16.16- 2-3=0 17-1-4=0 12-2-3=0 20-8-7=0 10-54= | 
17.16-12-2=0 14-11-1=0 2(^2-14=0 13-1-11=0 19-13-5«| 



13 
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NUMBER 



OBJECTIVES. 
The Child... 



TEST MATERIALS 



Minuend to 20. Zero included. 

18. Frame for difference last; 
zero is subtrahend. 

19. F'ame for difference last; 
zero is difference in frame. 

20. Frame for difference first; 
subtrahend is lor 2. 

21. Frame for difference first; 
subtrahend is greater than 
difference, but under 10. 

22. Frame for difference first; 
subtrahend is greater than 
10. 

23. Frame for answer first; 
two subtrahends, both 
under 10. 

24. Frame for answer first; two 
iubtraliends, one over 10. 

25. Difference last; frame for 
subtrahend; subtrahend 
under 10. 



TEST PROCEDURES and COMMENTS. 



18.16-0=0 17-0= □ 20-0= [] 13-0= □ 11-0= □ 

19. 16-16= n 18-18= [] 17-2= □ 15-1= [] 17-17= [] 
(contains two examples from category 13 to prevent perseveration) 

20. [] =15-1 □=13-2 []=i:-l 0=18-2 0=19-1 
21.0=15-9 0=14-8 0=13-7 0=12-8 0=11-^ 



22.0=15-12 0'^^-13 []-\9~n 0=20-14 []-\S-n 



23.0=16-2-3 0=12-2-3 0=20-7-6 0=18-2-9 



24.0=16-12-2 0=18-15-1 U^n~l-\^ 0=1^-3-12 0=20-4-1 
25.16-0=14 17-0=13 18-0'^ ^"^0=7 20-0=11 



(Continued over) 
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OBJECTIVES. 
The Child . . . 



37. (continued) 



TEST MATERIALS 



26. Difference last; f^a;ne for 
subtrahend; subtrahend 
over 10. 

27. Difference last; frame for 
subtrahend; difference is 
zero. 

28. Difference last; frame for 
subtrahend; subtrahend 
is zero. 



Multiplication 

Product to 10. Two factors, 
no zero. 

1 . Factors first; frame for 
product. 

2. Product first; frame for 
product. 

3. Product last; frame for 
first factor. 

(Type: How many threes 
in six?) 



TEST PROCEDURES and COMMENTS. 



26. 16^Q=2 18>Q=1 20^Q=4 12~Q=1 17-- Q =2 

27. 16-n=0 17-n=0 13-G=0 20~n=0 11-Q=0 

28. 16~Q=16 i.8-n=18 13-Q=12 19~ □ =18 12-Q=12 



1 . 2x3= □ 4x2= □ 3x3= Q 6x1= □ 

2. □ =2x3 □ =3x3 □ =7x1 Q =2x4 

3. □ x3=6 □ x2=8 □ x5=10 [J x4=8 



13G 



5x2= □ 

□ =5x2 

□ x6=6 



Continued 



EKLC 



NUMBER 



OBJECTIVES. 
Thfi Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


/. (continued) 


4. Product last; frame for 
second factor. 
(Tvoe: Two "whats" are 
six?) 


4. 2x[]=6 


3x[]=9 


5x[]=10 




3x[]=6 




5, Product first; frame for 
first factor. 

(Type: Six is how many 
threes?) 


5. 6=^x3 


8=[]x4 


10=[]x5 


9= 0x3 


7=Dxl 




6. Product first; frame for 
second factor. 
(Type: Six IS two of what?) 


6. 6=2x [] 


8=4a [] 


9=3x0 


7=7x0 


!0=Sxn 




Product to 20. Two factors. 
No zero. All factors under 10. 














7. Product last; frame for 
product. 


7. 5x3=0 


4x5= □ 


8x2= □ 


2x9= n 


4x4= □ 




8. Product first; frame for 
product. 


8. □ =5x3 


□ =2x8 


□ =7x2 


□ =3x4 


n=6x3 




9. Product last; frame for 
first factor. 

(Type: How many threes 
m fifteen?) 


9.[]x3=15 


[] x4=16 


[]x2=12 


□ x6=18 


[]x4=12 




10. Product last; frame for 
second factor. 
(Type: Five 'Vhats" are 


10. 5x[]=l5 


4x0=12 




4xQ=16 

( 


2x0=14 ■ 
Continued over) 



o 

ERIC 



13 



0 /■ 



NUMBER 



OBJECTIVES, 
inewnild... 


TEST MATERIALS 




TEST PROCEDURES and COMMENTS. 




37. (continued) 


11. Product first; frame for 
first factor. 

(Type: Fifteen, how many 
threes?) 


I1.15--[]x3 


18= 0x6 


14=[]x7 


2»=[]x5 


12=[]x2 




12. Product first; frame for 
second factor. 
(Type: Fifteen equals 
five of what?) 
(lisedin"Sharel51oUies 
among 5 children. ) 


12. 15=5x11 




12=3x[] 


18=3s[] 


1D"4X[ I 




Fractions, 














Range to 10. 














1. Halves; frame last for 
smaller number. 




!*□ 




jx6=D 






2. Halves; frame last for 
larger number. 








i4xG 


mi 




3. Halves; frame in middle 
for larger number. 


3.ixD=5 












4. Halves; frame first for 
smaller number. 


4.n=|xio 




□ 4x8 


□ 4x6 


□4«2 


o 
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OBJECTIVES. 
The Child... 



37. (continued) 



TEST MATERIALS 



5. Quarters; frame last for 
smaller number. 

6. Quarters; frame last for 
larger number. 

7. Quarters; frame in middle 
for larger number 

8. Quarters; frame first for 
smaller number. 

9. Thirds; frame first for 
smaller number. 

10. Thirds; frame last for 
larger number. 

11. Thirds; frame in middle 
for larger number. 

12. Thirds; frame first for 
smaller number. 

Note: Similar tests, if desired, 
maybe devised for a fifth of, a 
sixth of, a seventh of, an eighth 
of, a ninth of, and a tenth of, 
based on: 



TEST PROCEDURES and COMMENTS. 



5.ix8=n ix4=n ix8=n ix4-n |x8=n 





(Repetition of examples is necessary to make up number.) 


6. 2=1x0 




(see note above) 










(see note above) 






8.04x8 




(see note above) 








3 L— J 


(see note above) 


ix6=n 

3 LJ 


1x9= □ 

3 LJ 


10. 3=jX [] 




j-i.j, J~| 
(see note above) 






=3 




(see r!i)te above) 




ixn=3 


12. 04x9 


□ =TX3 


□ 4x9 
(see note above) 


□ =ix6 


□ 4x3 



(Continued over) 
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37. (continued) 



ERIC 



ixl0 = 2 
1x6 = 1 
yx 7 = 1 
h 8 = 1 



■X 9 = 1 



ixlO=l 



Range to 20. 

13. Halves; frame last for 
smallernumber. 

14. Halves; frame last for 
larger number. 

15. Halves; frame in middle 
for larger number. 

16. Halves; frame first for 
smallernumber. 

17. Quarters; frame last for 
smallernumber. 

18. Quarters; frame last for 
larger number. 



TEST PROCEDURES and COMMENTS. 



I3.ix2^D 


1x10=0 


}xi8=D; 


ixl2=D 


ixl6=0 


14. 10=|x [] 


9=ixD 


7=ixO 


HxO 




IS. 1x0=10 


ixO=8 








16.04x20 




0=1x18 


D=ixl2 


04«i» 


17.ixl6=n 




1x2(^0 


ixl6=0 


1x2^0 



(Repetition of examples is necessary to make up number) 

'8.44x0 K«D 5=ixO HxO 5=ixo: 

140 (seenoteabove) ^ 



NUMBER 



OBJECTIVES. 
The Child... 



37. (continued) 



TEST MATERIALS 



19. Quarters; frame in middle 
for larger number. 

20. Quarters; frame first for 
smaller number. . 

21. Thirds; frame last for 
smaller number. 

22. Thirds; frame last for 
larger number. 

23. Thirds; frame in middle 
for larger number. 

24. Thirds; frame fust for 
smallernumber. 

Note: Similar tests, if desired, 
may be devised for a fifth of, 
a sixth of, a seventh of, an 
eighth of, a ninth of, and a 
tenth of, based on: 



ix20=4 
ixl8 = 3 
ixl4=2 
ixl6=2 
jxl8=2 
ix20=I 



TEST PROCEDURES and COMMENTS. 



19. ^x[J=4 


1., n.i 




1 n A 


1 n 's 






(see note abnvel 










U 4^'^ 


U 4^^" 








(see note above) 






zi. yxn □ 


^n=n 

yXU-^ 


3 XI 8- □ 










(see note above) 






22. 5=ix □ 


/ 1 n 
6=|xG 


r 1 1 1 


i I rn 
4=ixD 


6=ixG 






(see note aoovej 






23.ixQ=S 


ixD.=6 


jxD=4 


1x0=5 








(see note above) 






24. []=|xl5 


□ =ixl8 


□ =ixl2 


□ =ixl5 


□ =ixl8 






(see note above) 







NUMBER 



OBJECTIVES. 
The Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


38. Applies the 
Miowieage pineQ 
and tile number 
facts learnt to 
composing envir- 
onmental narra- 
tives for the 
operations oi 


Concrete material with 
wtucii to make structures 
representing number sentences. 




(a) addition, 

(b) subtraction, 

(c) multiplication, 

(d) ru)ding frac- 
tional parts and 

(e) division. 






(a) Addition 


(a)i. A coDection of objects. 


(a)i. PROCEDURE: 

Show the chOd two sets of objects, then carry out the action of combining thera 
to malce a new set. For example, a set of five and a set of two may be pushed 
together to show a new set of seven. 

Say: "Tell me a story about that." (a narrative, not a number sentence) 

Repeat, using other structures, with actions, illustrating addition number sen- 
tences (two addends), to make the required number of test items. 

Acceptable Response: 

Using all the given numbers the child composes, and states orally, a narrative 
which shows that he applies his knowledge of addition to an enviromnenti 
situation. For example: "1 had five marbles. 1 won two more, then I had seven." ; 


o 




11'^ Continued : • 



I^UMBER 



OBJECTIVES 
The Child... 


TEST MATERIALS 


TPQT PRHPFnilRPC t^nii rniUIIUIPNTQ 
1 Cv I r nvbCUUnCo qWQ UUIVImCni 1 0. 


38. (continued) 


(a)ii. A box of rods. 


(a)ii. PROCEDURE: 

Show the child a pattern in which two rods end-to-end are measured with j 
single rod, e.g. yellow and red measured with black, representing the numbei 
sentence 5 + 2 = 7. 

Say: "Tell me a story about that pattern." (a narrative, not a number sentence) 

Repeat using other patterns iEustrating addition number sentences (two add 
ends), to mie the required number of test items. 

Acceptable Response: 

Using all the given numbers the child composes, and states orally, a nanativi 
which shows that he applies his knowledge or addition to an environmenta 
siuiaiion. ror exdiiipic. my sisier nas rive cenis, my orouier nas two cents. □( 
they have, seven cents altogether." 




(a)iii. Cards, on each of which 

ic Ana oHHitiAfi mitvinAr 

IS one auuiuon nuniDcr 
sentence in the form: 


(a) iii. PROCEDURE: 

Show the child one of the cards. 




5 + 2=7 


Say: 'Tell me a story about this number sentence." 

Repeat, using other cards, to give the required number of test items. 

Acceptable Response: 

Using all the given numbers the child composes, and states oraDy, a narrativi 
which shows that he applies his knowledge of addition to an environmenta 
situation. For example: "There are five flowers on this plant and two flower 
on that. So that makes seven flowers." 

(Continued over 




NUMBER 



OBJECTIVES. 
The Child... 



38. (continued) 

(b) Subtraction 
(removal) 



ERIC 



TEST MATERIALS 



(b)i. A collection of objects. 



(b)ii. A box of rods. 



TEST PROCEDURES and COMMENTS. 



(b)i. PROCEDURE: 

Using objects, show the child a structure, with actions, representing a numbei 
sentence, for example: 7-2 = 5 (i.e. a subset of two is removed from a set oi 
seven, leaving a subset of five.) 

Say: "Tell me a story about that." (a narrative, not a number sentence) 

Repeat, using other structures, with actions illustrating subtractiuii Dy icnioyl 
to give the required number of test items. ■ ^' 

Acceptable Response: 

Using all the numbers given, the child composes, and states orally, a narrative 
which shows that he applies his knowledge of "removal" subtraction to .an 
environmental situation. For example: "Seven birds were on a tree. Two flew 
away. So five were left." 

(b) ii. PROCEDURE: 

Show the child a rod structure in which a shorter rod is placed on top of another 
■ and the "gap" measured. For example, red on top of black, with yellow measur* 
ing the "gap", representing the number sentence 7-2 = 5. 

Say: "Tell me a story about that." (a narrative, not a number sentence) 

Repeat, using other struui-jres with actions illustrating subtraction by removal, 
to give the required number of test items. 



114 
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NUMBER 



OBJECTIVES. 

The Child... 



38. (continued) 



(c)i. Subtraction 

(comparing) 



TEST MATERIALS 



(b)iii. Cards, on each of which 
is one subtraction 
number sentence in the 
form: 

7-2=5 



(c) i. A coDection of objects. 



TEST PROCEDURES and COMMENTS. 



Acceptable Response: 

Using all the numbers given, the child composes, and states orally, a narrative 
which shows that he applies his knowledge of "removal" subtraction to an 
environmental situation. For example: "Tony had seven apples. He gave two 
away. So he had five left." 

(b) iii. PROCEDURE: 

Show the child one of the cards. 

Say: "Tell me a story about this number sentence." 

Repeat, using other cards showing subtraction number sentences, to give the 
requirednumber of test items. 

Acceptable Response: 

Using al) the numbers given, the child composes, and states oraBy, a narrative 
which shows that he applies his knowledge of "removal" subtraction to an 
environmental situation. For example: "Mother made seven patty-cakes. She 
gave me two, so that left five." 

(c) i. PROCEDURE: 

Place two sets of objects before the child and then pair them thus: 

0-0 (fbr7-S=2) 
0^ 
0-0 
04) 
0^ 
0 
0 



(the comparison aspect of subtraction) 



(Continued over) 
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TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



38. (continued) 



Say: 'TeDmc a stoiy about this." 



Repeat, using other structures, witli actions illustrating subtraction by com- 
parison, to give the required number of test items. 

Acceptable Respooie: 

Using all the given numbers, the child composes, and states orally, a narrative 
which shows that he applies his knowledge of "comparison" subtraction to an 
environmental situation. For example, "I am seven and May is five. I am two 
years older than May." (or, The difference in OUT ages is two years.") 



Show the child a black and a yeflow rod side by side, ends level. Measure tho 
difference with a red rod. 

Say; "Tell me a story about that." (a nanative, not a number sentence) 

Repeat, using other structures, with actions illustrating subtraction by com- 
parison, to give the required number of test items. 

Acceptable Reaponx: 

Using all the given numbers, the child composes, and states orally, a nanative 
which shows that he applies his knowledge of "comparison" subtraction to ift 
environmental situation. For example, "I hit the bullseye seven times andloni 
hit it five times. I scored two more than Tom." (or, 'The difference bctweea 
our scores is two.") 

1 }(j Continued 



(c)ii. A box of rods. 



(c)il. PROCEDURE: 



ERIC 



NUMBER 



UDJCVIlVCo. 

r Th« Child... 


leal MATtnlALS 


TEST PROCEDURES and COMMENTS. 


38. (continued) 


(c)iii, Cards on each of which 
in the fonn: 


(c) iii. PROCEDURE: 

Show the child one of the cards (read it aloud if necessary). 




"The difference 
between 7 and 5 is r 


Say: "Tell me a story about that." (a narrative, not a number sentence) 

Repeat, using other cards, with statements illustrating subtraction by com* 
parison, to give the required number of test items. 

Acceptable Response: 

Using all the given numbers, the child composes and states orally a narrative 
wliich shows that he applies his knowledge of "comparison" subtraction to an 
cuvuuiuiicniu siiuauon. rui cAoiiipie, uicK siepi seven nours onu nairy siept 
five. Dick slept two hours longer than Harry." 


(d) Multiplication 


(d)i. A collection of objects. 


(d)i. PROCEDURE: 

Place before the child three sets of objects each with four members. Pudi ihem 
together to make a new set. 

Say: "TeE me a story about that." (a narrative, not a number sentence) 

Repeat, using other arrangements, with actions, illustrating multiplication, to 
give the required number of test items. 

Acceptable Response: 

lising the given numbers, the child composes, and states orally, a nanativc which 
shows that he applies his knowledge of multiplication to an environmental 

(Continued over) 
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38. (continued) 



TEST MATERIALS 



(d)ii. A box of rods. 



r ERIC 



TEST PROCEDURES and COMMENTS. 



situation. For example, 'There are three boxes with four pencils in each, sc 
there are twelve pencils." 

If the child composes a narrative in the repeated addition forni, e.g. "There arc 
four pencils in one box, four in aiiother box and four pencils in another box 
that is twelve pencils,"' say "Can you tell me that, in another way?" to ascertair 
whether the child can re-state the narrative in multiplication form. 

(d)ii. PROCEDURE: 

Place before the child three crimson rods. Put them end-to-end and measur« 
them with an orange and a red rod. 

Say: "Tell me a story about that pattern." (a narrative, not a number sentence) 

Repeat, using other train patterns, with actions, iOustrating multiplication, tc 
give the required number of test items. 

Acceptable Response: 

Using the given numbers, the child composes, and states orally, a narrative which 
shows that he applies his knowledge of multiplication to an cnvironmcntil 
situation. For example, "There are three boxes with four pencils in each, so 
there are twelve pencils." 

Note: If the child composes a narrative in the repeated addition form, foi 
example "There are four pencils in one box, four in another box and four in 
another box; that is twelve pencils", say "Can you tell me that in another way?" 
to ascertain whether the child can re-state the narrative in multiplication form. 



ll 



Continued 
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38. (continued) 



(e) Fractions 



TEST MATERIALS 



(d)iii. Cards on each of which 
is one multiplication 
number sentence in the 
form; 

3x4=12 



(e)i. A collection of objects. 



A number of "dividers" 
for partitioning sets. 
A "divider" may be a 
thinmler,apencil,a 
knitting needle or 
similar object. 



TEST PROCEDURES and COMMENTS. 



(d) iii. PROCEDURE: 

Show the child one of the cards. 
Say: "Tell me a story about that." 

Repeat, using other cards, with sentences, illustrating multiplication, tc 
give the required number of test items. 

Acceptable Response: 

Using the given numbers, the child composes, and states orally, a narrative which 
shows that he applies his knowledge of multiplication to an environmental 
situation. For example; "There are three cages with four birds in each, so there 
are twelve birds." 

(e) i. With sets of objects 

Halves: 

PROCEDURE: 

Place before the child a set which contains eight members. Using a "divider", 
partition the set so that there are four members on each side. 



(Continued over) 
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38, (continued) 
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TEST PROCEDURES and COMMENTS. 



160 




Say: "I have cut the set in half. Tell me a story about that." (a narfativc, 
not a number sentence) 

Repeat, halving other sets containing an even number of members, to give the 
required number of test items. 

Acceptable Response: 

Using the given numbers the child composes and states orally ananativewhich 
shows that he applies a knowledge of halving to an environmental situation. Fof 
example: "I had eight marbles. I lost half of them, so I only had four left." 

Note: The child bases his narrative on the nuniber sentence derived from die- 
model, rather than on the model itself. 

Other Fractions: 

PROCEDURE: 

Adapt the procedures above, partitioning appropriate sets into three, or foufj 
subsets, to give examples involving thirds, quarters, ... . 

Continued 
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TEST PROCEDURES and COMMENTS. 



38. (continued) 



(e)ii. A box of rods. 



Repeat for each fraction, to give the required number of test items for each. 
Acceptable Response; 

Using the given numbers the child composes, and states orally, narratives which 

show that he applies a knowledge of thirds, quarters , to an environmental 

situation. 

(e)ii. With rods. 

Halves: 

PROCEDURE: 

Place before the child a brown rod. Place two crimson rods beside it. 

Say: "I have found half of that rod. TeD me a stoiy about that." (a nanative, 
not a number sentence) 

Repeat, selecting other rods representing numbers which can be halved, to give 
the required number of test items. 

Acceptable Respome: 

Using the given numbers the child composes and states orally, a nanative which 
shows that he applies a knowledge of halving to an envirorancntal situation. Foi 
example: '1 had eight loics. I ate half of them, so I only had four left" ^ 



(Continued over] 
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OBJECTIVES. 
The Child... 



■38. (continued) 



TEST MATERIALS 



(e)iii. Cards on each of 
which is one fraction 
number sentence, in 
the form 

I X 12 = 6 



TEST PROCEDURES and COMMENTS. 



Other Fractions: 
PROCEDIIRE: 



Adapt the above procedures outlined for halves, using appropriate rods, to give 
examples involving thirds, quarters 

Repeat for each fraction, to give the required number of test items for each. 



Using the given numbers the child composes, and states orally, narratives which 
show that he applies a knowleage of thirds, quarters, . . . . , to an environmental 
situation. 



(e)iii. With cards. 
Halves: 



PROCEDURE: 

Show the child one of the cards. 

Say: "TeE me a story about that number sentence." 

Repeat, using other cards, to give the required number of test items. 



Using the given numbers the child composes, and states orally, a narrative which 
shows that he applies a knowledge of halving to an environmental situation. For 
example: "Tom had twelve pencils. He gave away half of them, so he only had 
six left.' ■ ■ ■ , 

Continued 
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TEST PROCEDURES and COMMENTS. 



38. (continued) 



Other Fractions: 



PROCEDURE: 

Adapt the above procedure using appropriate cards, to give examples involvini 
thirds, quarters, .... 

Repeat for each fraction, to give the required number of test items for each 
Alternatively, include a variety of fractions in the set of test items. 

Aa'eptable Response: 

Using the given numbers the child composes, and states orally, narratives v/hicl: 
sliow that he applies a knowledge of thirds, quarters, . . . , to an envirornnenta! 
situation. 



Place before the child a set of objects which contains twelve members. Divide 
the set into four equal "shares". 

Say: "I have 'shared out' this set of twelve into four shares. Tell me a stoi> 
about that." (a narrative, not a number sentence) 

Repeat, using other appropriate sets and other numbers of "shares", to give the 
required number of test items. 

Acceptable Response: 

Using the given numbers the child composes, and states orally, a narrative whidi 
shows that he applies his knowledge of sharing to an enviromnental situation. 



(f) Sharing 
(division) 



(f)i. A collection of objects. 



(f)i. PROCEDURE: 



(Continued ove^ 
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38. (conted) 



(Oii. A box of rods. 



(f)iii, A number of cards on 
eachofwhichisone 
sharing number 
sentence in the form 

12=4x3(fouroftiiree) 

{]£. four "shares" of 
three each.) 



For example: "Mother shared twelve lollies amongst her four children; each 
received three lollies." 

(Oii. PROCEDURE: 

Place before the child an orange and a red rod, end-to^nd. Measure this with 
four light-green rods. 

Say: "I have divided the orange and red into four equal 'shares'. Tell me a story 
about that." 

Repeat, using other appropriate rods, and other numbers of "shares", to give the 
requir^ number of test items. 

Acceptable Response: 

Using the given numbers the child composes, and states orally, a narrative which 
shows that he applies his knowledge of sharing to an environmental situation. 

For example: "I shared twelve marbles amongst my four friends; each received 
three marbles." 

(f)iii. PROCEDURE: 

Show the child one of the cards. 

Say: 'Tefl me a story about this sharing number sentence." 



0"i 



Repeat, using other cards, to give the required number of test items. 

Continued 
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38. (continued) 


Note: The division sign 
is not used. 


Acceptable Response: 

Using the given numbers, the child composes, and states orally, a narrative which 
shows that he applies his knowledge of sharing to an environmental situation. 

For example: "Father shared twelve cents amongst his four children; each 
received tniee cents. 



Note: Division may also be used to answer questions of the type "How many twos in eight?" (which is answered "four twos in eight", and recorded 
inthefomi4x2=8). 



Nanativesareintheform: 

"If four people can go in a taxi, we will need two taxis for eight people," 
"If four ffsh can live in one bowl, I will need two bowls for eight fish." 

desired, tests may be devised (using sets of objects, rods, and cards ^«th number sentences) to test this understanding. The pattern of the "sharing" 
tests may be foUowed with appropriate adaptations. Examples are given fcslow. 

a. With sets. Show the child eight objects. Divide into four twos. Say: "I have found out how many twos in eight. Tell me a story about that." 

b. With rods. Make i pattern with a train of red rods for the brown rod. Say: "I have found out how many twos in eight. Tefl me a story about 

that." 

c. Withcards. Show the child acard with the number sentence 4x2 =8. Say:"Thi8tellsushowmanytwosineight.TeEmcastoryaboutthat." 
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TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


The Child... 




39. Applies the know- 


Cards on each of which one 




kdfe gained itd 


narrative is written 




the number facts 


(to be read to or by the child) 




leined to answer* 




ing questions 


Numbers to be within the 




contiiDed in given 


range 




namtives about 






tneenviionment. 


• to ten 




This will involve 
aitustiona embodv' 


• to twenty 




ling addition, sub' 


Note: Narratives may be 




tnctlon.multipO- 


written on the chalkboard or 




cation, finding 


presented orally. 




fractional parts, 




and division. 






(a) Addition. 


(a) Cards, on each of which 


(a) Addition. 




is written an addition 






narrative (with question). 


PROCEDURE: 






Show the child a card with an addition narrative in question form. 






For example: 






"Tom has five pencils and Mary has three. How many pencils altogether?" 






Repeat, with other addition narratives in question form, to give the required 






number of test items. 






^ '-^ Continued 
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39. (continued) 



Acceptable Response: 



The child should answer in one of the following forms (orally or in writing): 

"Eight." 
"Eight pencils." 
"There are eight pencils." 

Note: The child may first write the number sentence using a frame, which he 
then fills in, but he must then answer in one of the forms given. 



Show the child a card with a removal subtraction narrative in question form. 
For example: 

"There were six birds in a tree, and four flew away. How many birds were 
left in the tree?" 

Repeat with other "removal" subtraction narratives in question form, to give the 
required number of test items. 

Acceptable Rttponse: 

The child should answer in one of the following forms (orally or in writing): 



(b) Subtnction 
(removal). 



(b) Cards on each of which 
is written a "removal" 
subtraction narrative 
(with question), 



(b) Subtraction (removal). 



PROCEDURE: 



"Two." 
"Two birds." 

"Hicre were two birds left. 



(Continued ovei) 
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39. (continued) 



Note: The child may first write the number sentence using a frame, which he 
then fills in, but he must then answer in one of the forms given. 



(c) Subtraction 
(comparison) 



(c) Cards, on each of which 
is written a "comparison' 
subtraction nanative 
(with question). 



Subtnction (comparison), 



PROCEDl/'RE: 



Show the child a card with a "comparison" subtraction narrative in question form. 
Forexaple: 

"Bill wenit to bed at six o'clock and Pam went at eight. How many hours 
later did Pam go to bed?" 

Repeat with other comparison subtraction nanatives in question form to give the 
required number of test items. 

Acceptable Response: 

The child should answer in one of the following forms: 

"Two." 
"Two hours." 

"Pam went to bed two hours later." 

Note: The child may first write the number sentence using a frame, which hi 
then fills in, but he must then answer in one of the forms given. 




Continued 
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39. (continued) 
(d) Multipbtion. 



(d) Cards, on each of which 
is written a multiplication 
narrative (with question). 



(d) MultiplicatioQ. 



PROCEDURE: 



Show the child a card with a multiplication nanative in question form. 
For example: 

"There are five houses in our street with two children in each. How many 
children altogether?" 

Repeat, with other multiplication narratives in question form, to give the required 
number of test items. 

Acceptable Response: 

The child should answer in one of the following forms (orally or in writing): 
"Ten." 

"Ten children." 

"There are ten children altogether." 

Note; The child may first write the number sentence using a frame, which he 
then fills in, but he must then answer in one of the forms given. 



Shew the child a card with a fraction narrative in question fonn. 

(Continued over; 



(e) Fnctions. 



(e) Cards, on each of which 
is written a fractior 
nanative (with question). 



(e) Fnctions. 



ir'ROCEDURE; 
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39. (continued) 



(f) Sluring. 



ERIC 



TEST MATERIALS 



(f) Cards, on each of which is 
written a "sharing" nana- 
tive (with question). 



TEST PROCEDURES and COMMENTS. 



For example: 



"My m bush had eight roses on it. I picked a quarter of them. How man' 
did I pick?" 

Repeat with other fraction narratives in question form, to give the required numbe 
of test items. 

Acceptable Response; 

The child should answer in one of the following forms (orally or in writing): 

"Two." 
"Two roses." 
"I picked two roses." 

Note: The child may first write the number sentence using a frame, which hi 
then fills in, but he must then answer in one of the forms given above. 

(f) Sharing. 
PROCEDURE: 

Show thfi child a card with a "sharing" narrative in question form. 

For example: " < - 



loO 



'•Dad had twelve cents to share equally among Peter, Wendy and John. Ho* 
may cents did each child get?" 

Continued 
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39. (continued) 



(g) Division 
(How many lots 
oi?). 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



Repeat with other "sharing" narratives in question fomi, to give the required 
number of test items. 

Acceptable Response; 

The child should answer in one of the following forms (orally or in writing); 

"Four." 
"Four cents." 

"They each got four cents." 

Note: The child may first write the number sentence using a frame, which he 
then fills in, but he must then answer in one of the forms given above. (The number 

sentence with frame, for the example above would beJ2 = 3 x [] or 

3x0 = 12^ 



(g) If desired, the other form of division narratives may be presented. This is the form which asks, for example, "How 
many fours in eight?" ' V - 

Show the child a card with a narrative in question form. For example: "Mr. Brown in making toy carts with four 
wheels each. How many carts can he make if he has eight wheels?" 



NUMBER 



OBJECTIVES. 
The Child... 



40. Applies the 



ERIC 



TEST MATERIALS 



(a) Materials for graph- 



knowledge gained 


.making including: 


and the facts 




learned to 


pencO and paper 


lepiesenting every- 


graph paper (cm grid) 


day situations, 


strips of coloured 


(a) recording these 


paper 


in a variety of 


gummed squares of 


ways and 


coloured paper 


(b) intrepreting 


coloured pencils 


the records. 


centicubes 




counters 




small toys 



imals, cars etc.) 



TEST PROCEDURES and COMMENTS. 



(a) PROCEDURE: 

(a)i. Place the materials before the child. Give the child the following information: - 

"In our class of thirty children, fifteen children walk to school, five coirn 
by bus, five by car, four by bike and one by taxi." 

Say: "Choose any of the materials you like, and make a record of tht 
information." 

(a) ii. Place the materials before the child. Give the child the following information: ; 

"In our class of 32 children, 4 children have birthdays in January, 3 wer 
bom in February, 2 in March, 6 in April, () in May, 2 in June, 0 in July 
5 in August, 7 in September, 0 in October, 1 in November and 21] 
December." 

Say: "Choose any of the materials you like, and make a reconl of thl 
information." 



(a) iii. Place the materials before the child. Give the child the following information: 

1 

Continued 



NUMBbK 



OBJECTIVES. 
The Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


40. (continued) 




'Tom threw the ball 10 metres, Wendy threw the ball 11 metres, Barr> 






9 metres, and John 4 metres." 






Say; "Choose any of the materials you like, and make a record of this 
infomiation." 






(a) IV. Place the matenals before the child. Give the child the following information: 






"On Monday the temperature was 24', on Tuesday 28', on Wednesday 32* 






on Thursday 32 , and on Fnday 20 . 






Say: "Choose any of the materials you like and make a record of thii 
information." 






(a) V. Place the matenals before the child. Give the child the foUowmg information: 






"For the Stewart House collection, our class brought $9, Mr. Jones' class 






brought $4, Mr. Smith's $8, Mrs. Brown's class brought $5, Miss Green's 






class J/ ana the kmaergarten brought $10. 






Say: "Choose any of die materials you like and make a record of thi; 






mformation. 






The above, i-v, constitute five test items. If ten are required, five further suitablt 






narratives may be composed. 


■ 




Acceptable Response: 






The child must indicate that he can apply his knowledge of the recording oi 






mformation m graphical form by: 






(Continued ovci; 
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OBJECTIVES. 
The Child.., 



40. (continued) 



TEST MATERIALS 



(b) Cards (at least 30 cm X 
30 cm in size) on each 
of which one of the 
following graphs is drawn 
and labelled as shown. 



Cats 




Dogs 




Toftoiws 




Fish 




Mic8 








Birds 


%%%%%%% 



ERIC 



[Pictures drawn or pasted on card.] 



TEST PROCEDURES and COMMENTS. 



• useofabaselini! 

• the selection of a suitable unit 

• unifomi spacing of the units 

• the correct numbers of units for each category. 

Note: The recording may be made by means of: 

• linked centicubes arranged standing upright, or lying flat 

• lines of counters, toys, paper squares, diagrams or symbols 

• coloured sections of graph paper. 

(b) PROCEDURE: 

(b)i, Place the card before the child. 



Ask: "Which is the most popular pet?" 
"Which is the least popular?" 
"How many pet dogs are there?" 
"How many more cats than mice?" 
"Can you tell me something else you have found out from 



1 



u i 



Continued 
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OBJECTIVES. 
The Child.., 



40. (continued) 



TEST MATERIALS 



u. 



What we had for 
breakfast 
















































-- 






















I- 
















ti 














■ 7 






































}~> 




















ti 












^ 7 




}~> 














-- 


<-> 




































i-> 






r: 




(A 

(/} r Q) 
^ 0) ^0 (0 0) 


Each 0 means one child. 



[Graph paiier on card; 
objects (vounters) placed 

oni 



TEST PROCEDURES and COMMENTS. 



(b) ii. Place the card before the c'.iild. 

Ask: "How many people had eggs for breakfast?" 
"What breakfast food did most people eat?" 
"What breakfast food did fewest people eat?" 
"Did more people eat sausages then eggs?" 
"Can you tell mt something else you have found out from this graph?" 



(Continued over) 
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NUMBER 



OBJECTIVES. 
The Child . . . 



40. (continued) 
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TESTIVIATERIALS 



iii. Our Mass 



-40kg- 










-50— 






■ 






















-20— 




































HCh- 






















































S S 5 1- a ^ « 
-) Q 0 W c X 



TESTPRO^ ^llES and COMMENTS. 



(Wide strips coloured in, or 
paper streamers pasted on card) 



(b) iii. Place the card before the child. 

Ask: "Who has the greatest mass?" 
•'Who has the least?" 
"What is the mass of the lightest child?" 
"Wlio has a mass of 32 kg?" 

"Can you tell me something else that you have found out from this graph 



1 



Continued 



NUMBER 



OBJECTIVES. 
The Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



40. (continued) 



IV. 



Traffic Past Our Window 



A. i. k 

AAA 


A 




A 




hJ Urn 


D 








00 










nnn 


n 


n 






□ □n 


□ 








000 











(b) iv. Place the card before the child. 

Ask: "How many 'things' (vehicles and pedestrians) went past the window?" 
"How many kinds of 'things'?" 
"How many more cars than trucks?" 
"Were there more buses than bikes?" 
"Were there more walkers and bikes than cars and taxis?" 
"Can you tell me sometliing else you have found out from this graph?" 
"Can you tell me three oiher things you know from this graph?" 



Cars A 
Trucks n 
Bikes Q 
Taxis Q 
Pedestrians U 
Buses! 



(Coloured paper shapes pasted 
on grid) 



(Continued over 
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NUMBER 



OBJECTIVES. 
The Child... 

40. (continued) 



TEST MATERIALS 



Saturday Afternoon 



Went on a picnic 


// 


Went to a football match 


// /// 


Went to the Zoo 


/// 


Worked in the garden 


// /// 


Played in the park 


// 


Watched T,V. at Grandma's 




Watched T.V. at home 

1 


//// 


Each tick/ means 10 people 



ERIC 



TEST PROCEDURES and COMMENTS. 



(b)v. Place the card before the child. 

Ask : "How many people went on a picnic?" 

"How many more went to the football than the zoo?" 
"How many didn't leave home on Saturday afternoon?" 
"How many people watched T.V. at the weekend?" 
"Can you tell me something else you have found out about this graph?" 

(It is assumed that each person engaged in only one of these activities.) 

The above, i-v, constitute five test items at different levels of difficulty. If ten 
items are required, five further suitable diagrams may be drawn and appropriate 
questions framed for each. The required number of test items should be present- 
ed at a level of difficulty appropriate for the child being tested. 

Acceptable Response: 

The child gives the correct infomiation orally in response to the questions, and 
should be able to explain his reasoning when asked "How do you know?"' or 
"Why do you think that?" 

If, in V. above, the child answers incorrectly because he has not noted the fact 
that one tick represents ten people, his attention should be drawn to this state- 
ment. If he then answers correctly he is at an intermediate stage. He should be 
retested at a later date with a milar type of test to ascertain if he can then work 
without prompting. 

Note: Answers to the first four questions in v., above, are respectively 20 20 
90, 50 (people). ' 



1 



WBER 





TEST MATERIALS 


TEST PROCEDURES ano COMMENTS. 


TlwChild... 






ti. uxs ^fecial Mifl* 






ematical vocabulary 







Procedures for assessing the understanding and use of particular mathematical vocabulary, such as factor, product, square, prime, composite, sum 
difference, . . . . , have not been included m these test items. 

Teachers should be able to discern familiarity with these terms without the use of specific test items. 



IS;] 



SHAPE 



OBJECTIVES. 
The Child... 

1. (a) Identifies 
attributes and 
(b) uses vocab- 
ulary to describe 
lines and shapes. 



ERIC 



TEST MATERIALS 



(a) The chOd's classroom 
environment, including 
objects which have 
attributes appropriate to 
the child's stage of 
development. 

e.g. curved 
straight 
round 
spiral 
zig-zag 
plane 
solid 

symmetrical 

(b) Objects in the child's class- 
room environment, such 



as: 



chOd's table 
lid of a square box 
clock face 
cardboard tube (e,g. 

from lunch paper 

roU) 

window frame 
spiral cut-out, e.g. 
snake 

zig-zag cut-out 
model of a solid 
shape, e.g. pyramid 
chair back 

knob of T.V. set 



TEST PROCEDURES and COMMENTS. 



(a) PROCEDURE: 



Say: "Show me,something round." "Show me something else round." 
"Show me something straight." "Show me something else straight." 
"Show me something curved." "Show me something else curved." 
"Show me something zig-zag." "Show me something else zig-zag." 
"Show me something spiral." "Show me something else spiral." 

Make sufficient such requests at the appropriate level, to give the required numbe 
of test items. 

Acceptable Response: 

The child indicates the object with the appropriate attribute, 
(b) PROCEDURE: 

Point to an object. 

Say: "Tell me about its shape." 

Repeat to give the required number of test items, on each occasion selecting ai 
object with a different attribute. 

Acceptable Response: 



The child describes the object, using vocabulary of shape, e.g. curved, mi^ 
mnd,spirdzii-!ai,solH..,. 



If the child continues to repeat the same attribute for each object (even though till 
is a correct response. e.g. "solid"), say: "Can you tell me something else about it 
shape?" 1|(J 



OBJECTIVES. 
Thi Child... 



2. 



knows and uses 
comet names for 

• square 
triangle 
circle 



• cone 
sphere 
pyramid 
cube 
cylinder 
prism 



Note: The relevant 
tests should be given 
at the appropriate >^ 
stage in the learning 
process. 



TEST MATERIALS 



i. A set of attributes blocks. 

Note: In using attribute 
blocks for this test the shape 
of the surface only is being 



ii. The child's classroom 
environment. 



TEST PROCEDURES and COMMENTS. 



i. PROCEDURE: 

Place the blocks before the child, 

Say: "Show me a square." "Show me another square." 
"Show me a triangle." "Show me another triangle." 
"Show me a circle." "Show me another circle." 
"Show me an oblong." "Show me another oblong." 
"What shape is this block?" "What shape is that block?" 

The above constitute ten test items. If only five are required, the first item of eacF 
each pair may be selected. 

Acceptable Response: 

The child indicates a block with the correct shape, or gives the correct name for j 
shape, when asked. 

ii. PROCEDURE: 

Say: "Show me something in the room which has the shape of a square." "Shov 
me something else which has the shape of a square." 
"Show me something which has the shape of a circle," "Show me somethini 
else which has the shape of a circle", (or "is circular"). 
"Show me something which has the shape of an oblong." "Show me sonie 
thing else which has the shape of an oblong," 
"Show me something which has the shape of a triangle." "Show me some 
thing else which has the shape of a triangle." 
"What shape is that window?" 
"What shape is this plate?" 

(Continued over 
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SHAPE 



OBJECTIVES. 

The Child... 



2. (continued) 
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TEST MATERIALS 



iii. A set of models of 
geometric solids e.g. 
cones, cubes, cylinders^ 
spheres, pyramids 
(square and triangular), 
prisms (rectangular or 
triangular). (At least 
two of each.) 

Note: il/ode/y, not pictures 
of models. 

It is not intended that the 
child use the words in 
brackets (above). 



TEST PROCEDURES and COMMENTS. 



The above constitute ten test items. If only five are required, the first item of eacl" 
pair may be selected. 



The child indicates objects which have the correct shape. He names correctly the 
shape ofthe objects nominated. 

iii. PROCEDURE: 



Place the models before the child. 

Say: "Show me a sphere." "Show me another sphere." 
"Show me a cube." "Show me another cube." 
"Show me a cone." "Show me another cone." 
"Show me a pyramid." 
"Show me a prism." 
"What shape is this?" (indicating one) 
"What shape is this?" (indicating another) 

The above constitute ten test items. If only five are required, the 
pair may be selected. 

Acceptable Response: 



item of each 



The child indicates objects which have the correct shape. He names conectly the 
shape ofthe objects nominated. 



1 
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Continued 



SHAPE 



OBJECfiES. 


TESTI\^ATERIALS 


TEST PROCEDURES and COMMENTS. 


The Child... 








IV. tnviionmeniai oDjects 


IV rROltUURJi: 




wiin tne same snapes 






as tne moQeis in ii. 


Place the objects before the child, 




above, for example; 






q PiinA cnitlC^n riAV 

a cuue*$napvu oox 


jay. Miow me sometnmg with the shape oi a spiiere. bhow me another. 




, anow me sometnmg with the shape oi a cylinder, ihow me another. 




several Qice, 


snow me sometning with the shape oi a cube, show me another one. 




tCi(;di pdlAvld) UgalCllC 


onow me sometning witn tne shape oi a cone, onow me another one. 






"UAiot clinrifl lino lUinO'' **U/1.a* aUhma Uaa lUlo a«aO'^ 

wnai snape nas ttus; What shape has this one / 




pnsmsj 








ine aoovc vonstitute ten test items, it only tive are required, the first item of eacl 




bas^^et Daii, tennis ball 


pair may be selected. 




1 M ^ A W A A 1 

I^Sj^.Aeresj 






jam ims, caraooara 


Acceptable Response; 




cyiiuocis ^^cyunuersj 






witches' hats, ice-cream 


The child indicates the object which shows the correct shape or eives the correc 




cones (cones) 


name for the shape of the object indicated. 




V. Cards on which is drawn 


V. PROCEDURE; 




an outline ofei^ch of the 






aitnDUie diock snapes, 


Place the cards and models before the child. 




one per caru. ^large ana 






small circles, squares, 


Say; acme ot these are plane shapes and some of these are sohd shapes. 




inangies, ooiongs, . . ) 






romt to tour plane shapes. 




Mooeis 01 geomeinc 


roint to tour solid shapes. • : 




as in iii. above; (spheres, 


"Is this shape plane or solid?" (indicating a plane shape.) 




cones, cuuci, cyunQers, . . .j 


is inis snape plane or soiia,' (indicating a Qiiterent shape.) 






** Tlie test proper begins here. (continued OVer 
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SHAPE 



OBJECTIVES. 
Tht Child... 



. (continued) 



TEST MATERIALS 



Note: ilfoifefe, not pictures 
of models. 



vi. Cards on each otwiiich IS 
drawn a symmetrical 
shape or a non- 
symmetrical shape, 
eg. 





TEST PROCEDURES and COMMENTS. 



The above constitute ten test items. If only five are required, the first item c 
each pair may be selected. 

Acceptable Response: 

The child indicates the plane shapes and solid shapes correctly. Ht states wheie 
the nominated shapes are plane or solid. 

vi. PROCEDURE: 

Place the cards before the child. 

Say: "Some of these shapes are symmetrical and some are not." 
**"Show me a symmetrical shape." "Show me another symmetrical shape' 
"Now another one." 

"Find a shape which is not symmetrical." 
"Find another shape whjch is not symmetrical." "Now another one." 
Is this one symmetrical or not symmetrical?" "How do you know?" 
"Is that one symmetrical or not symmetrical?" "How do you know?" 

The above constitute ten test items. If only five are required, a representativ 
selection should be made. 

Acceptable Response: 

The child responds correctly in each case. In response to the question "How dov 
you know?" the child should indicate that he understands the nature of symmetn 
by a response such as "Both sides are the same." "You could fold it in half and tlu 
sides would match." "One side looks like the other side." (or similar respon«! 
withflrenoror(ioes/iof for non-symmetrical shapes). 



The test proper begins here. 



SHAPE 



OBJECTIVES. 
The Child,.. 



TEST MATERIALS 



i. Cards on each of which is 
drawn one shape, each 
card being different. 

Triangles, large, 
small, right angled, 
isosceles, equilateral... 

Squares: large, small 

Oblongs: large, small, and 
different in proportion 

Circles: large, small. 



A set of models of geo- 
metriG solids e.g. cones, 
cubes, cylinders, spheres, 
pyramids (square and 
triangular), prisms (rect- 
angular and triangular). 
(At least two of each.) 

Note: not pictures 
of models. 

Environmental objects with 
the same shapes as the 
models in 3. ii (above) 



TEST PROCEDURES and COMMENTS. 



i. PROCEDURE: 

Place a large selection of the cards before the child, 

Say: "Sort these into sets of triangles, circles, squares and oblongs." 

Ask: "Why did you put these cards in this set?" 

Repeat to give the required number of test items, on each occasion using a differeni 
selection of the cards. 

Acceptafe'? Response: 

The child sorts the aids correctly, and justifies the basis of his sorting. Foi 
example, if questioned about a smafl equilateral triangle and a large right-angled 
triangle, the child may say "They've boti gotthree iiies." 

ii. PROCEDURE: 

Place a large selection of the models and obi ts before the child. 

Say: "Sort these into sets according to 

Ask: "Why did you put these things here?" 

Repeat to give the required number of test items on each occasion using a differeii' 
selection of the models. 

Acceptable Response: 

The child sorts the shapes correctly and justifies the basis of his sorting. Fo: 
, example, if questioned about a large cube and a small cube the child may sij 
"They're both cubes." 

(Continued over 
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SHAPE 



OBJECTIVES. 
The Child,.. 



3. (continued) 



TEST MATERIALS 



for example: 



ERIC 



a cube-shaped box 
several dice (cubes) 

cereal packets, cigarette 
packets (rectangular 
prisms) 

basket ball, tennis ball 
(spheres) 

jam tins, cardboard 
cylinders (cylinders) 

witches' hats, ice-cream 
cones (cones). 

iii, The cards used in 3. i 
above, and the raodels 
from 2. iii, of geometric 
solids, e.g. cones, cubes, 
cylinden, spheres, 
pyramids (square and 
triangular), prisms 
(rectangular and tri- 
angular). (At least two 
of each.) 

Note: AM/s, not pictures 
of models. 



TEST PROCEDURES and COMMENTS. 



iii. PROCEDURE: 

Place a large selection of the material before the child. 
Say: "Sort these into plane shapes and solid shapes." 
Ask: "Why did you put these things in this set?" 

Repeat to give the required number of test items, on each occasion using a differed 
selection of the material. 

Acceptable Response: 

The child sorts the material correctly and justifies the basis of his sorting. 

Continued i 



SHAPE 



OBJECTIVES. 
The Child . . . 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



(continued) 



iv. Cards on each of which is 
drawn a symmetrical 
shape or a non- 
synunetrical Shape. 

See 2 (vi). 



iv. PROCEDURE. 

Place a selection of the cards before the child. 

Say; "Sort these cards into two sets, one of symmetrical shapes and one of shape: 
which are not symmetrical.** 

Ask: "Why did you put this shape in that set?** 

Repeal to give the required number of test items, on each occasion using a differen* 
selection of the cards. 

Acceptable Response: 

The child sorts the cards correctly and justifies the basis of his sorting. 



1 ^'-» 
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SHAPE 



OBJECTIVES. 
Th« Child... 



4. Describes the 
properties of 

(a) the square, 

(b) the triangle, 

(c) the circle, 

(d) the oblong. 

(a) square 
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TEST MATERIALS 



(a) Cards, on each of which 
is drawn a square. 




TEST PROCEDURES and COMMENTS. 



(a) PROCEDURE: 

Show the child a card on which a square is drawn. 
Say: "What is the name of this shape?" 
Ask: "Why is it a square?'' 

Repeat using other cards, to give the required number of test items. 
Acceptable Response: 

The child gives the name correctly and describes the properties of a square in 
form similar to one of the following: 

"It has four equal sides and it has four right angles." 

"All the sides are the same length and the four angles are the same." 

If the child gives insufficient reasons, for example, "It has four sides." say "Can 
you tell me anything else?" 



Note: The child may make statements about symmetry in relation to 

1?S 

Continued 
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OBJECTIVES. 

The Child . . . 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


(continued) 






(b) triangle 


(b) Cards, on each of which 
is drawn a triangle. 
e,g. 


(b) PROCEDURE: 

Show the child a card on which a triangle is drawn. 
Say: "What is the name of this shape?" 
Ask: "Wl]y is it a triangle?" 

Repeat using other cards, to give the required number of test items. 
Acceptable Response: 






The child gives the name correctly and describes the properties of a triangle in a 
lonn smiUar lo one oi uie louowing, 






"It has three sides^ 
"It has three angles." 
a nas inree siqos anu uiree angles, 






Note: If the triangle is equilateral or isosceles, the child may make statements 
aooui lis syiuineiiy. 


(c) circle 


(c) Cards, on each of which 
a circle is drawn. 
e.g. 

OoO 


(c) PROCEDURE: 

Show the child a card on which a circle is drawn. 

Ask: "What is the name of this shape?" 
"Wiy is it a circle?" 

(Continued over] 



SHAPE 



OBJECTIVES. 
The Child... 



4. (continued) 



(d) oblong 

Kotc: Use the word 
t?iton^ instead of 
wto/i^fe here for 
young children. 

Definitions given in the 
N.S.W. Curriculum in 
are- 



Rectangle: A quadri- 
lateral with four 
right angles. 

Oblong: A rectangle 
whose adjacent 
sides are unequal. 
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TEST MATERIALS 



(d) Cards, on each of which 
an oblong is drawn. 




180 



TEST PROCEDURES and COMMENTS. 



Repeat using other cards, to give the required number of test items. 
Acceptable Response: 

The child gives the name correctly and describes die properties of a circle in a form 
similar to one of the following: 

"The outside line (circumference) is the same distance from the centre." 
"If you fold it anywhere through the centre the two sides match (are sym- 
metrical)." 

"The boundaiy is round." 
(d) PROCEDURE: 

Show the child a card on which an oblong is drawn. 

Ask: "What is the name of this shape?" 
"Why is it an oblong?" 

Repeat using other cards to give the required number of test items. 
Acceptable Response: 

The child gives the name correctly, and describes the properties of an oblong in 
a from similar to one of the following: 

"It has four sides, the opposite sides are equal, and all the angles are the 
same." 

"It has four right-angles and the (two) sides next to each other are not equal.": 

Note: The child may make a statement about symmetry in relation to the oblongr 

Continued ; - 



SHAPE 



OBJECTIVES. 
The Child... 



4. (continued) 

(e)Mfour 
shapes. 



TEST MATERIALS 



(e) Sets of cards, 
(a)-((i). 



TEST PROCEDURES and COMMENTS. 



(e) PROCEDURE: 

Select five cards, from the sets (a) -(d), showing a variety of shapes, e.g. square, 
obiong, circle and two different triangles. 

For each card say: 

"What is the name of this shape?" 
"How do you know it is?" 

If ten items are required, select ten cards from the sets (a) ■ (d). using a variety of 
shapes, and varying the proportions of the sides for the oblongs and triangles. 

Acceptable Response: 

The child names the shapes and describes the properties correctly. 



S. Applies knowledge 
of shape in 
environmental 
situations. 



The child's understanding of shapes and their properties, and his skill in applying 
this knowledge, comes about dirough constant experiments with materials This 
can be observed in the class-room through craft activities such as : 

• paper folding (eg. origami) 



model making (e.g. windmill, witch's hat) 



(Continued over) 



SHAPE 



OBJECTIVES. 
Th« Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



5. (continued) 



• craft tasks (e.g. covering a box with wall paper, making a ship from scrap 
material) 

The child's knowledge of the use of shapes in the enviromnent may be assessed 
from his answers in class discussions to questions such as: 

"WhyareplatPiiound?" 

"Why are wheels round?" 

"Why are lids of jars round?" 

"Why are screws round?" 

"Why did the Knights sit at a round table?" 

"Why are most lino tiles square?" 

"Why do the steel girders in bridges form triangles?" 

"Why do rectangular wooden gates have a diagonal cross-bar?" 

"Why is fiimiture (wardrobes, sideboards) rectangular?" 

"Why are funnels on ships cylindrical?" 



Note: These questions are not intended as tests of general knowledge but should 
follow class discussions about the practical use of shapes in the enviromnent. 



6. Uses special 
vocabulary of 
shape. 



1 



. Procedures for assessing the understanding and use of particular geometric vocabulary such mnik, diagonal vertical, horizontal . . . . , have no: 
been included in these test items. Teachers should be able to discern familiarity with these temis without the use of specific test items. * ' 



LENGTH 



OBJECTIVES 
The Child... 


TEST MATERIALS 


1 to 1 rnUUcL/Unco ana uUmlVlbN 1 o, 


1. Compaies 


(a)i. Suitable moveable 


(a)i. PROCEDURE: 


(a) height 


objects whose height 




(b)lengthof 


can be measured. 


Place two objects before the child. 


two objects. 






e.g. chairs 


Say: "Show me how to find out which one is higher (taller)." 




bottles 


Note: It may be 


tali boxes 


Repeat, using other pairs of objects, to give the required number of test items 


more appropriate with 


pencil tins 


Ensure that in some of the tests the difference between the objects is small 


younger children to 




On some occasions vary the instruction by saying: 


present tests in the 




foOowing order: 




"Show how to find out which one is lower (shorter)." 


1 til 

• compares height 





Acceptable Response: 


of two objects 




which can be 




The child places the two obiects side bv side on the same surface to comoare 


moved.(a) i. 




their heights, and indicates which one is higher (taller) or lower (shorter). 


• compares length 




Note: Unless the child places the objects upright on the same surface, showinj 


of two objects 




he knows the necessity for a base line, his response is not acceptable. 


which can be 




nioved.(b)i. 


(aju. Suitable classroom 


(a)ii. PROCEDURE: 




objects whose height 




• compares height 


can be measured but 


Nominate two of the objects. 


of two objects 


which cannot be moved. 


which cannot be 




Say: "Show me how to find out which of these is.taller. You can use anythinj 


moved, (a) u. 


e.g. bookcase 


. you like to help you find out." 




bench cupboard 


• compares length 


teacher's table. 


Repeat, nominating other pairs of objects, to give the required number of tes* 


of two objects 




items. Vary the instniction on some occasions by substituting "shorter" fo; 


which cannot be 


(continued over) 


III 11 M 

taller '. 


moved.(b)ii. 


(Continued over] 
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LENGTH 



OBJECTIVES. 
The Child... 

1. (continued) 



TEST MATERIALS 



Measuring tools such as 

string 
tape 

streamer 
long stick 
woollen thread 

Note/ The upper part of the 
object must be within the 
reach of the child. 

(b)i. Suitable moveable 
objects which can be 
measured 

e.g. books 
pencils 
sticks 
flat boxes 
school cases. 



ERIC 



TEST PROCEDURES and COMMENTS. 



Acceptable Response: 

The child compares the heights by using one of the measuring tools to measure 
one of the objects and transfers this measurement to the other object, by means 
of this "intermediate measure", to enable a comparison to be made. If the child 
does not show how to find out an^ merely indicates which he thinks is tallei 
or shorter, say: "Tell me how you can prove it." 



i. PROCEDURE: 

Place two of the objects before the child. 

Say: "Show me how to find out which one is longer." 

Repeat, using other pairs of objects, to give the required number of test items. 
Ensure that in some of the items the difference between the objects is small- 
Vary die instmction by substituting "shorter" for "longer" 

Acceptable Response: 

The child places die two objects side by side, ends level, to compare the lengths 
and indicates which one is longer or shorter, if the child show how to. 
find out and merely indicates which he thinks is longer or shorter, say: "Tell 
me how to prove it." 

Note: Unless the child places the ends level, showing the necessity for a base 
line for comparing length, his response is not acceptable. 

Continued 



LENGTH 



OBJECTIVES. 
The Child . . . 



1. (contbued) 



TEST MATERIALS 



(b)ii. Suitable classroom 
objects whose length 
can be measured but 
which cannot be moved. 

e.g. Chalkboard ledge 
child's table 
window sill 
(!oor opening 

Measuring tools such as 
string 



streamer 
long stick 
woollen thread 



TEST PROCEDURES and COMMENTS. 



(b)ii. PROCEDURE: 

Nominate two of the objects. 

Say; "Show me how to find out which of these is longer. You can use anythin 
you like to help you find out." 

Repeat, nominating other pairs of objects, to give the required number of tes 
items. Vary the instruction on some occasions by saying "shorter", "wider" o 
"narrower" instead of "longer". 

Acceptable Response: 

The child compares the lengths by using one of the measuring tools to measun 
one of the objects and transfers this measurement to the other object, by mean 
of the measuring tool, to enable a comparison to be made. If the child does no 
show how to find out, and merely indicates the object he thinks is longer 
shorter, wider or narrower, say: 'TeO me how you can prove it." 



2. Seriates by 
comparing three 
or more objects 
(a) of different 



(b) of different 
lengths. 



(a) Suitable moveable objects 
whose heights can be 
compared 
e.g. bottles 



vases 
tins 



(a) PROCEDURE: 

Place three or more objects before the child. 

Say: "Place these in order from the tallest to the shortest." 

Repeat, using differing numbers of objects, to give the required number of tes 
items. On some occasions vary the instruction by saying "shortest to tallest" 
"highest to lowest" or "lowest to highest" instead of "tallest to shortest". 

(Continued over) 
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LENGTH 



OBJECTIVES. 
Th« Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


2. (continued) 




Acceptable Response: 

The child places the objects upright on the same surface (base line) and rearrange 
them into the nominated order by repeatedly comparing heights of adjaccn 
objects. 




(b) Suitable moveable 
objects whose lengths 
can be compared 


(b) PROCEDURE: 

Place three or more objects before the child. 




e.g. sticks 
pencils 
rods 

knitting needies 


Say: "Place these in order from the longest to the shortest." 

Repeat, using differing numbers of objects, to give the required number of tes 
items. On some occasions vary the instruction by saying "shortest to longest 
instead of'longest to shortest". 

Acceptable Response: 

The child places the objects on the same base line ard rearranges them into th 
nominated order by repeatedly comparing lengths of adjacent objects. 

■ 

ISO 
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LENGTH 



OBJECTIVES. 
The Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


3. Measures with 


A selection of objects 


PROCEDURE: 


infomud units. 


suitable for use as informal 






uUUS, 


snow the cmla tne oDjects with which he can measure. 




<* 0 npnril niprii of Qtrinfl 


ASK. now many nanQspans nign is tne taDie 




^hnrt Ifipffth of dnwpl 


nuw mdiiy pcncu'iengins across the wmuow sui,' 




Stick, a strip of 


"Measure the chalkboard ledge in cardboard strips." 




cardboard. 


"Measure around the waste paper basket in string-lengths." 






"How far is it across the hatroom in foot-lengths." 






Five further test items may be given if desired. 






AitcpuiDic Mapuioc. 






The child carries out the measuring process correctly, ensuring that the successive unit! 






are placed so that they neither overlap nor leave spaces. He counts the units concctl> 






ana gives nis answer orauy in a lorm sinuiar to tne louowing. 






riYC iidituopdilo* 






i en ana a naii pencii-iengtns. 






"Eight and a bit cardboard strips." 






"Nearly two string-lengths/' 






"Not quite eleven foot-lengths," 



ERIC 



LENGTH 



OBJECTIVES. 

The Child . . . 



4. Estimates length 
using informal 
units, with 
Kasonable 
accuracy, 



ERIC 



TEST MATERIALS 



A selection of objects 
suitable for use as infonnal 
units 

e.g. pencil, piece of string, 
short length of dowel 
stick, a strip of 
cardboard. 



1 



TEST PROCEDURES and COMMENTS. 



PROCEDURE: 

Show the child the objects with which he can check his estimates of length. 

• Ask: "How far do you think it is across the mat, in foot-lengths?" 
Say: "See if you are right." 

• Ask: "How high do you think the cupboard is, measured in pencil-lengths?" 
Say: "Find out how close you are." 

• Say: "Estimate how long the table top is in dowel-stick lengths." 

"Check your estimate." 

• Ask: "How many string-lengths do you think it is around the lunch basket?" 
Say: "Measure and see how weE you estimated." 

• Say: "Estimate in cardboard strip lengths the height of the wall between the floo 

and the chalkboard." 
"Check by measuring." 

Five further test item« may be given if desired. 

Acceptable Response: 

The child gives his estimate expressed in the nominated units. As the child checks hii 
estimate, the teacher will be able to judge if this estimate is reasonably accurate. : • ^ 



LENGTH 



OBJECTIVES. 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS 


The Child... 


1 




5. Measures, 


A selection of objects suitable 


PROCEDURE: 


choosing the 


for use as measuring tools: 




appropriate 




Show the child a selection of objects suitable for use as measuring tools. 


unit and tool. 


a broom handle 






a long piece of string 


Say: "Choose the best (most suitable, most sensible) of these tools to measure the 




a short piece of string 


length of the room." 




several cardboard strips 


*' the length ofyour writing book." 




01 ainering lengins 


ilow tar It IS around tne waste paper tin. 




an orange rod 


" the height oftheT.V. set." 




i rea roo 


the length of the bglit switcii plate. 






rive luriner test items may oe given ii aesirea. 






Acceptable Response: 






The child makes his measurement correctly, selecting the most appropriate tool. Foi 






example, the broomhandle to measure the length of the room, a string to measurt 






around the waste paper tin and the red rod to measure the light switch plate. 






Note: Because the choice of tool is the important aspect of these test items, if the chik 






gives a correct measurement but uses an unsuitable tool (e.g. orange rod to measure th« 






length of the room) his response is not acceptable. 



LENGTH 



OBJECTIVES. 
Th« Child... 



TEST MATERIALS 



unit. 



ERIC 



TEST PROCEDURES and COMMENTS. 



PROCEDURE: 

Tell the child the following stoiy. Ask the question and wait for his response before 
proceeding to the next part of the test. 

Say: "Bill says the room is ten broomsticks long, Tom says it measures nine pieces 
of string and Mary says it is forty-five pencils long. They all used their tools 
correctly, and yet their measurements are all different. Why is this?" 

Say: "Bill says the room is 15 footsteps long, Tom says it is 16 footsteps long and 
Mary says it is 17 footsteps long. They all measured the room correctly with 
their footsteps and yet their measurements are still different. Why is this?" 

Ask: "How could they measure correctly and get the same answer?" 

Ask: "Why would it be better to measure with a metre stick?" 

All the above constitute the one test item, each part of which must be answered correct-, 
ly for success in this objective. 

Acceptable Response: 

The child gives answers which show that he realises that in the first instance 
the measures were made with different tools as units, and in the second, instance that 
not all footsteps are the same length. He states in his own words that a uniform measure, 
would give a uniform answer, and that the metre is a standard measure in widespread- 
use. 
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LENGTH 



OBJECTIVES. 
The Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



7. Measures with a 
standard uiiit. 

Note: The word 
'*nilc"isused to refer 
to a measuring instiu- 
incnt.(A"ruIer"is 
an instrument for 
drawing straight 
lines.) 



i. 20 cm rule 
30 cm rule 
50 cm rule 
metre stick 
tape measure 



ii. A 20 cm, 30 cm, or 
50 cm rule without 
numerals, marked in 
centimetre units. 

(continued over) 



i. Using the rule as a measuring unit, counting the number of consecutive placement 
to describe the length of the object measured. 

PROCEDURE: 

Give the child an appropriate nile. Select for measurement an object longer thai 
the rule, e.g. a mat. 

Say: "Measure the length of the mat." 

Repeat, nominating other objects, to give the required number of test items. 

Acceptable Response: 

The child carries out the activity and gives his answer in a form similar to th 
following: 

"This table is nearly three 20 cm rules wide." 

"This cupboard is a bit more than two 50 cm rules high." 

"Our room is seven metre-sticks long." 

Note: It is not required that the child gives his answer in centimetres, fc 
example, "This table is nearly 60 centimetres wide." Such an answer is, howevei 
acceptable. 

ii. Using a rule to measure an object shorter than the rule. 
PROCEDURE: 

Give the child one of the rules. 

Nominate an object shorter than the rule. (Continued ovei 



LENGTH 



OBJECTIVES. 
The Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



7. (continued) 



A 20 cm, 30 cm or 
50 cm rule with 



Say: "Measure this How many centimetres long is it?" 

Repeat, nominating other suitable objects and varying the rule used, to give the 
required number of test items. 



numerals, marked in 
centimetre units. 



Acceptable Response: 

The child measures the object, first placing the zero mark of the rule to coincide 
with the "beginning" of the object, and noting where the object "ends". 

If using the unnumbered nile the child counts the centimetre intervals. 

If using the numbered rule he reads the scale . 

He states his answer in a form similar to the following: 

"The book is almost ten centimetres long." 

Note: The child must correctly align the zero mark on the rule with the object 
before measuring. If he fails to do so his response is not acceptable. 



iii. A trundle wheel. 



iii. Using a trundle wheel to measure in metres. 



PROCEDURE: 



Give the child a trundle wheel. 



Say: "Use this to find out how long the path is.' 



ERIC 



1^2 




LENGtH 



; OBJECTIVES. 
The Child... 


TEST MATERIALS 1^ 


TEST PROCEDURES and COMMENTS 


7. (continued) 




Acceptable Response; 






The child uses the trundle wheel correctly, counts the clicks accurately and state: 






his answer in a form similar to the following: 






"The path is a bit more than ten metres long." 






Note: The teacher must observe the child as he carries out the action. 



PROCEDURE: 

Show the child the measuring tools he can use to check his estimates. 

Say: "How many metres long do you think the room is?" 
Say: "See if you are right." 

Ask: "How many centimetres wide do you think this book is?" 
Say: "See ifyou are right." 

Repeat, to give the required number of test items, selecting other objects, some' 
times asking for metre estimates, sometimes for centimetre estimates; includi 
length, width and height. 

Acceptable Response: 

The child gives his estimate expressed in the nominated units. As the child chccia 
his estimate, the teacher will be able to judge if this estimate is reasonably accuratel 



8. Estimates length 
using standard 
units. 



20 cm rule 
30 cm rule 
50.cm rule 
metre stick 
tape measure 

A 20 cm, 30 cm, or 50 cm 
rule without numerals, 
marked in centimetre units. 



A 20 cm, 30 cm or 50 cm 
nile with numerals, marked 
in centimetre units. 



ERIC 



LENGTH 



OBJECTIVES. 
The Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


9. Knows relation- 


i. A metre stick without 


i. PROCEDURE: 


ship between 


numerals, mariced in 




centimetre and 


centimetre intervals. 


Show the child a centimetre interval on the metre stick. 


metre. 










Say: "How many of these on the metre stick?" 






The above is the only test item to be given for this procedure. 






Acceptable Response: 






The child answers "one hundred". 




ii, No material is required. 


ii. PROCEDURE: 




• 


AiV ; "How many centimetres in a metre?" 






The above is the onlv test item to be civen for this procedure 






Acceptable Response: 






The child answers "One hundred centimetres". 






Note: If desired, knowledge of the fractional relationship may be tested I 
askinc 






"What part of the metre stick is this interval?" (indicating a centimet 






space) 






1 9 ^ "What part of a metre is a centimetre?" 


o 
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LENGTH 



OBJECTIVES. 
The Child... 



10. Conserves length. 



TEST MATERIALS 



i. Lengths of flexible 
material 

string 



cord 

woollen thread 
rope. 



TEST PROCEDURES and COMMENTS. 



i. PROCEDURE: 

Show the child the length of ribbon fully extended. Place the ribbon on the tab 
that it assumes a cuived position, for example : 




Ask: "Is the ribbon still as long?" or 
"Is there still the same length of ribbon?" 
"Why do you tliink that?" 

Show the child the length of cord fully extended. Form it into a close zig-za 
the table. 




Ask: Is the cord still as long?" or 
"Is there still the same length of cord?" 
"Why do you think that?" 

Show the child the I, ngth of string fully extended. Wind it around your fingers. 



Ask: "Is the string still as long?" or 
"Is there still the same length of string?" 
"Why do you think that?" 



(Continued^ 
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LENGTH 



OBJECTIVES. 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


TtiA^hilft 

ineuniiQ... 






10. (continued) 




Show the child the length of wool, fully extended. Measure it on the metre rule 




mn^ fpll thp philH thp mpaQiirpmpnt fnr fiyamnlp "fiftv ppntimptre^ " 

OllU ItU UlC WIUIU UlC JllCddUlClllvill, lUt bAaiUyjb, lUlJ WvUUlllvllv}. 






Cut the wool into two segments. 






Ask: "Is there still fifty centimetres of wool?" 






wny Qo you ininK inai! 






Repeat any of the items, varying the material, to give the required number c 






test items. 






AccepiaDie Kesponse* 






ine Culm responQS yes to ine iirsi quesuoni in reply lo uie quesuon wny a 




■ 


you uunK inai! nis answer musi inuicaie inai ne Knows noining nas oeen auoc 






or removcQ ana only tne position 01 ine pans nas oeen cnangeQ. 




11, i dlld vi UUJCwlo ulC 






same in lengiu 








Place the two pencils before the child, parallel to each other, ends level and a spac 




two pencils 


between. 




two sticks 


r ■ - ' t» 




two straws 


n i> 




IWU MIllLlIljJ UcwUlca 






two strips of 


Ask: "Are the pencils the same length?" 




cardboard 








Move one of the pencils so that the ends are not level. 
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Continued 



LENGTH 



OBJECTIVES. 
The Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 

* ■ . ' ' 






Afflf* '^AfA ilia f>At1/^l0 pffll ilia cumA loM/viii'/ 

ASK* Are ine pencils siiii uie same ifiigin! 






"Why do you think that?" 






Repeal, using other pairs of objects, aid adapting the wording, to give the requirec 






number of test items, on different occasions varying the amount of movement fron 






the original position. 






eg. 






II l> A n 












Acceptable Response: 






The child responds "yes" to the first question on each occasion. If he answer 






"no", it is pointless to continue with the second question. 
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LENGTH 



OBJECTIVES. 
TheCitild... 



IK Applies knowledge 
of length in eflvir- 
onmental 
situations. 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



The child's skii in applying knowledge of length in the environment can be observed 
in the classroom as the child finds answers to questions such as: 

"What things are sold by length?" 

"What is there in the room that might be one metre wide?" 

"How far is it around your waist?" 

"How high can you jump?" 

Further observations can be made as the child engages in craft activities involving 
measurement, and in his work with length graphs while coEecting, recording and inter- 
preting information. 



12. Uses special 
vocabulary of 
length. 

Procedures for assessing the understanding and use of special vocabulary of length such as wide, width, high, height, long, length, nmM, 

momst, mk, mkr, , have not been included in these test items. Teachers should be able to discem familiarity with these temis without thj 

UM ofspecific test items. 
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MASS 



OBJECTIVES. 
Th« Child... 



TEST MATERIALS 



;^ A , . TEST PROCEDURES and COMMENTS. 



. Compaiesthe 
mass of objects 



("hefting"), 



Objects of differing mass 
suitable for lifting, pushing 
or pulling by a child. 

e.g. rod boxes, empty 
and full 

attribute block boxes 
empty and full 
shoeiox full of pebbles 
shoe-box full of sand 
empty shoe-box 
carton of shredded pap'^ 
carton of books 
empty carton 
waste paper basket 



Note: Boxes and cartons 
should have lids on and be 
tied up with string or cord 
to provide a "handle" for 
pulling or hfting. 



PROCEDURE: 



Place two suitable objects before the child. 

Say: "Lift these to find out which one is heavier." 

Place two suitable bulky objects on a smooth floor. 

Say: "Push or pull these to find out which one is heavier," 

Repeat with other suitable pairs of objects to give the required number of test items. 
On some occasions vary the instructions by saying 

" to find out which one is lighter." 

" to find out which one has the greater mass." 

" to find out which one has the smaller mass." ^ 

On some occasions ask the child to lift, on others to push or puU. 



The child, when lifting, may hold an object in each hand simultaneously, or may "feel" 
the objects one after the other. 

Acceptable Response: 

The child selects the correct object. 

Note: The pairs of objects used in each test should be approximately the same size, sc 
that the child must make his judgement based on "puU" or resistance, rather than oil 
bulk. 



ERIC 
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MASS 



OBJECTIVES. 
The Child . . . 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


2. Understands that 
size or shape Joes 
not determine 
mass. 


Pairs of objects with the same 
mass, but differing greatly in 
size or shape. 

Pairs of objects the same in 
size or shape but differing 
greatly in mass. 


PROCEDURE: 

Place one of the pairs of objects before the child. 

Say: "Lift (hold), or push or pull these to fmd out which one is heavier." 

Repeat with other pairs of objects, to give the required number of test items. If desired 
the substitutions of wording suggested for 1 above may be used. 

Acceptable Response: 

The child states correctly that the objects are the same in mass, or selects the correct 
object if they are different in mass. 



3. Understands the 
use of the beam 
balance. 



A beam balance 

Objects for placing on the 
pans of the beam balance 

e.g. plasticine ball 
nails 
marbles 
sinkers 
rice 

centicubes 
beads. 



PROCEDURE: 

Put the beam balance in front of the child. Put the plasticine baU on one of the 
pans. Indicate the nails. 

Say: "Put the nails on the other pan to obtain the same mass as the plasticine 
ball." 

Repeat, using other materials, to give the required number of test items, sometime 
starting with the left-hand pan and sometimes with the right-hand pan. 
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Continued 
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MASS 



OBJECTIVES. 
The Child . . . 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 

' ■ ; ; ' ' 


3* (continued) 




Acceptable Response: 

The child performs the action to obtain as nearly as possible a level beam on <^ 
balance. 




ii. a beam balance 


ii. PROCEDURE: 




Objects for placing on 
the pans of the beam 
balance 


Put the beam balance in front of the child. Place objects on the pans so that: 
• The right-hand pan is lower than the left, or 




e.g. plasticine 
nails 
marbles 
sinkers 
rice 

centicubes 
beads. 


• The left-hand pan is lower than the right, or 

• The pans give a level beam on the balance. 
After each placement on the pans ask: 

"What can you tell me about the niass of thes<J things?" 

Repeat, using various materials in the pans, to give the required number of test 
items. 

Acceptable Response; ^ 

The child observes the beam of the balance and responds in a form similar to the 
following (using the vocabulary of mass): 




i 


"The marbles are heavier than the sinkers." 

"The rice has less mass than the nails." 

"The counters and the centicubes have the same mass." 

(Continued over) 
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MASS 



OBJECTIVES. 
The Cliild . . . 


TEST MATERIALS 


TcST PROCEDURES and COMMENTS. 


3. (continued) 




Note; If the child uses size, quantity or n^nber vocabulary (e.g. smaller than, less thi 
^"swer is not acceptable. For example, the foUowing are not satisfactor/. 

The rice is less than the sand. 

The marbles are smaller than the nails. 



^. Measures mass 
using inf&rmal 
units. 



A beam balance 

Objects whose mass is to 
be found 

Objects to be used as 
informal units 

e.g. plasticine 
naOs 
marbles 
sinkers \ 
rice 

centicubes 
beads 



PROCEDURE; 

Put the beam balance before the child. Show him one of the objects whose mass is t 
be found. 

Ask: ''What is the mass of this object in marbles?" or 

"How many marbles have the same mass as this object?" 

Repeat, asking for the mass of other objects using different informal units, to give th 
required number of test items. 

Acceptable Response: 

The child carries out the measuring process correctly, obtaining as nearly as possible 
level balance, and states the mass of the object in the nominated units. 

For example, "The block has the same mass as ten marbles." 

202 



ERIC 



MASS 



OBJECTIVES. 
The Child... 



TEST MATERIALS 



'TEST PROCEDURES and COMMENTS. 



5. Seriates by 
comparing the 
mas8oftv.'o, 
three, or four 
objectsby means 
ofthebfiini 
balance. 



A beam balance 



Objects of varying mass. 



i. PROCEDURE; 



Place the beam balance before the child. Give him two of the objects. 

Say: "Use the beam balance, and place these in order of mass from the heavie 
to the lighter." 



Repeat with other pairs of objects to give the required number of test items, some 
times varying ik instpjction by saying "lighter to heavier." 

Acceptable Response: 

The chOd places the objects on the beam balance and then arranges them in thi 
nominated order. 

ii. PROCEDURE: 

Place the beam balance before the child. Give him three or four of the objects. 

Say: "Use the beam balance to help you, and then place these in order of mas 
from the heaviest to the lightest." 

Make a mark in a suitable place on the child's table. 

Say: "Start here." 

Repeat, to give the required number of test items, using other objects, sometime 
varying the histruction by saying "lightest to heaviest." 

Acceptable Response: 

The child places the objects on the beam balance comparing two at a time, ani 
then arranges all the objects in the nominated order. 



203 



MASS 



OBJECTIVES. 
The Child... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


6. Estimates mass 
using infonnal 
units, with 
reasonable 
accuiacy. 


A beam balance. 

A selection of objects whose 
mass in to be estimated, e.g. 

a lump of plasticine 

a lalfp puidiU 

a box of sand 
each in a small plastic bag. 

A selection of materials to 

IKPn Qc inmiThQi iinlfc 

uocu OA uiiunndi uijiiis 


PROCEDURE: 

Place before the child the Seam balance a.nd the materir-is. 
Say: "Take this lump of plasticine in your hands." 
uive the cmlQ an empty plastic bag. 

Ask: "How much rice do you think you wiO have to put in this bag to give the sai 
mass as the plasticine?" 

My , use the beam balance to imd out it ) ou are right. 




e.g. nails 
beads 
rice 

marbles. 


Repeat, using other objects and other informal units, to give the required number 
test items. 

Acceptable Response; 




A number of empty plastic 
bags identical with those 
holding the plasticine, 
potato etc. 


After handling the object and the units, the child gives his estimate. He uses the fbi 
imj iiiuui iitc. mi oiiiui i.i ui uaus, inis many counitrs, ne is not reouired 
give 3 numerical answer, for example, "twjlve naOs." 

As the child checks his estimate, the teacher will be able to judge if it is reasonab 
accurate. 


o 
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OBJcCTIVcS. 


TCCT MATCDI A 1 0 


1 Zq I rnULtUUnCd dnu UUIVIiVlClM Id. 


The Child... 






'. Realises the need 


No materials needed. 


" — ^ ; I " ■ - "' """" ■ ■ '"' 

rKUltUUlul. 


forstandaid 






units. 




My: loin says tins box lias tne same mass as zu peoDies, liick says ii nas me same 






MAMA An OC maUUIaA Art/] Unvmr OAirO 1\ nilhKlaCi XrtOlf olI IICaH JriCk nAOttI Kfll'lfl/^A 

mass as Lj peDDies ano narry says 1j peooies. insy aii useo me oeam oaiante. 






correctly, and yet their measurements are different. Why is this?" 






Ask: "How could they measure correctly, and get the same answer?" 






Ask: "Wliy would it be better to measure in grams or kilograms?" 






All tne above constitute one test item, eacn pan oi wmcn must oe answer? a correcuy 






for success in this Objective. This test item is the only one required. 






Acceptable Response: 






Ine ciiilQ gives answers wnicn snow tnat ne realises tnai peoDies vary in mass, ne 






States, in his own words, tnat a Uniterm unit or measure wouia give auniiorm answer, 






anQ inai grams anu Kiiogrdnii are sianoaru luedduici in wiucdpicdu uac. 



S. Measures with 
standard units. 



A beam balance 

Centicubes 

(eaciicenticubehas a mass 

oflgram) 
Mass-pieces 

e.g. 5g,10g,50g,100g, 
200g,500g,lkg. 

(continued over) 



PROCEDURE: 

Place the beam balance, the centicubes, and the mass-pieces before the child. Show him 
one of the objects. 

Say: "Find the mass of this object." 

Repeat, using other objects, to give the required number of test items. 

(Continued ov^jr) 
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MASS 




OBJECTIVES. 
The Child... 



8. (continued) 



Objects whose mass is to 
be measured. 

These objects should 
previously be prepared so 
that they can be measured 
with an exact number of the 
available mass-pieces. 



TEST PROCEDURES and COMMENTS. 



Acceptable Response: 

The child balances the object correctly and states his answer in standard units. As the 
chOd carries out the balancing the teacher should observe if he chooses appropriate 
mass-pieces. 



9. Estimates mass 
using staiM 
units, with 
leasonable 
accuracy. 



ERIC 



A beam balance 

Centicubes 

(eachcenticube is 1 gram 
in mass) 

Mass-pieces 

H' 5g,10g,50g,100g, 
200g,500g,lkg. 

Objects whose mass is to 
be measured. 

These objects should 
previously be prepared so 
that they can be measured 
with an exact number of the 
mass-pieces. 



PROCEDURE: 

Place the beam balance and materials before the child. Show him one of the objects 

Ask: "What do you think is the mass of this object?" 

Say. "Use the beam balance to find out if you are right." 

Repeat, selecting other objects, to give the required number of test items. 



The child gives his estimate in grams or kOograms. As the child checks his estimate 
the teacher will be .-Me to observe if he chooses appropriate mass-pieces, and to judge 
if his estimate is reasonably accurate. 
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OBJECTIVES, 
The Child... 



TEST MATERIALS 



V , , ; . TEST PROCEDURES and COMMENTS. 



10. Conserves mass. 



i. Two identical baEs of 
playdough. 



i. PROCEDURE: 



Show the child the two balls of playdough. Let him hold them, one on the palm 
of each hand. Ask him to tell you about the balls. Establish with him that they 
are as heavy as each other, i.e. that they have the same mass. 

Give the child one of the balls. 

Leave the other ball untouched througliout, as a reference. 

iSay: "Roil your ball into a 'snake? 

Ask: "Has the 'snake' the same mass as the ball? Why do you think that?" 

Say: "Change the 'snake' into a 'pancake'." 

Ask: "Has the 'pancake' the same mass as the ball? Why do you think that?" 

Repeat, asking the child to re-form his playdough into other shapes, to give the 
required number of test items, on each occasion asking if the new "shape" has the 
same mass as the reference ball. 

Acceptable Response: 

The child responds to show that he understands that his piece of playdough has the 
same mass as the reference ball, through all the transformations of shape. 



ii. Clay 
Plasticine 
Playdough 



il. PROCEDURE: 



Show the child a lump of playdough rolled into a ball. 



(Continued over) 




MASS 



OBJECTIVES. 
The Child . . . 



10. (continued) 



TEST MATERIALS 



iii. Clay 
plasticine 
playdough 



TEST PROCEDURES and COMMENTS. 
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Roll the ball into a *snake'. 

Ask: "Has the playdough the same mass as before?" 
Flatten the ball into a 'pancake'. 

Ask: "Has the playdough the same mass as before? Why do you think that?" 

Repeat, re-forming the playdough into other shapes, to give the required number 
of test items. 

Acceptable Response: 

The child responds to show that he knows the mass remains constant through all 
the transformations of shape; nothing has been added or removed. 

iii. PROCEDURE: 

Show the child a lump of plasticine rolled into a ball. 

Break or cut the ball into two pieces. 

Ask: "Is the mass of these two pieces the same as before?" 
"Why do you think that?'' 

Repeat, breaking the ball into three or more pieces, to give the required number of 
test items. 

Acceptable Response: ^ 

The child responds to show that he knows that the mass remains constant irrespec- 
tive of the number of pieces into which the ball is broken. 

Continued 
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MASS 



OBJECTIVES. 
The Child... 



10. (continued) 



TEST MATERIALS I 



iv. Split peas 
rice 
beads 

Containers 
saucers 



V. Two balls of clay with 
the same mass 

Beam balance 



TEST PROCEDURES and COMMENTS. 



iv. PROCEDURE: 

Place before the child a plastic bag containing some rice. Transfer the rice on to 
two saucers. 

Ask: "Has Pe rice the same mass as before?" 
"Why do you think that?" 

Return the rice to the plastic bag. 

Repeat, transferring the rice on each occasion to three or more saucers, or using 
other materials, to give the required number of test items. 

Acceptable Response: 

The child responds to show that he knows that the mass remains constant irresj^c- 
tive of change of position. 

V. PROCEDURE: 

Place the balls one on each pan of the balance to show the child the mass is the 
same. 

Remove the balls. 

Break one ball into two pieces. 

Ask: "Have these two pieces of clay still the same mass as the ball?" 

"Why do you think that?" : ' 

(Continued over) 
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MASS 



OBJECTIVES. 
The Child . . . 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



0. (continued) 



Re-from the clay into a ball and place beride the first ball. 



Repeat, to give the required number of test items, on some occasions breaking the 
second ball into three or more pieces, on other occasions transforming it into 
shapes such as snake, sausage, pancake, spiral. 

Acceptable Response: 

The child responds to show that he knows that the equality of mass of the two 
balls has been preserved through all the physical changes of the second ball. 



• What things are sold by mass? 

• What is there in the room that might be a kilogram in mass? 

• Who has the greatest mass, Tom, Dick or Harry? 

Further observations can be made as the child engages in activities such as shopping 
play, and in collecting, recording and interpreting information when making graphs 
with mass measurements. 



1. Applies knowledge 
of mass in environ- 
mental situattons. 



The child's skill in applying knowledge of mass in the environment can be observed 
in the classroom as he finds answers to questions such as: 




EKLC 



MASS 



OBJECTIVES. 


TEST MATERIALS 


t ,i , TEST PROCEDURES £,icl COMMENTS. 


The Child... 






12. Uses the special 






vocabulary of 
mass. 







Procedures for assessing the understanding and use of special vocabulary of mass such as: heavy, liiht, balmce, thememss,greaterms, 
mdler mss, heamt, li^test, gremi Imt, have not been included in these test items. Teachers should be able to discern familiarity Vifith 
these terms without the use of specific test items. 
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VOLUME (CAPACITY) 



OBJECTIVES. 
ThiChild... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS 


1. Understands the 


i. Jues, bottleSi iars .... 


i. PROCEDURE' 


teims full and 


containin2varvin2 






amounts of coloured 


Show a selection of the p/epared containers to the child. 




liquid, ranging from 


^te: A container 


empty to full. 


Say: "Show me the empty ones." 


Ut 'ill) 1 •^•i 

s y onlyifit 




Show me the full ones. 


ndll not hold any 






nore. 




Reoeat to eive (he reouired number of test item^ nn each ocrasion varvini? the 






selection of containers. 






Acceotable Response: 






The child selects the aoDrooriate containers indicjitirii? all the emntv ones and then 






all the full ones. Altemativelv, he mav consider each container in turn and statft 






whether it is full or emotv. nearly emotv. half full 




ii. Ten jugs, bottles, jars, 


ii. PROCEDURE: 




. . » . .containincvarvini! 






amounts of coloured 


Show one of the containers to the child 




liquid, ranging from 






nearly empty to nearly 


Say: Make this contamer full. 




full. 








Repeat, using other containers to give the required number of test items, on some 




A bucket o>' water 


occasions saying "empty" instead of "fuf. 




a dinner and 




I funnel. 


Acceptable Response: 






The child .idds sufficient water to make the container full, or pours out all the 






wate^^jn^e the container empty, whichever is appropriate. 



VOLUME (CAPACiTY) 



OBJECTIVES. 
The Child... 



2. Measures capacity 
using informal 
units. 



TEST MATERIALS 



Coloured water 
Jugs, buckets, jars,... 
Tea cups, spoons egg cups, 

• • • 

A dipper and a funnel. 



Note: Sand or other 
suitable fluid substances 
may be used instead of water. 



TEST PROCEDURES and COMMENTS. 



PROCEDURE: 



Place the coloured water, dippei and funnel before the child. 

Ask; "How many tea-cupfuls of water will fill this jug?" 

Repeat, to give the required number of test items, varying the nominated containers 
and the infonnal units chosen. 

Note: If the cliild has difficulty in carrying out the activity with water due to spillage 
problems, the same activities may be performed using fine sand. 

Acceptable Response: 

The child am out the measuring process correctly, filling the container so that it 
will not hoiu any more, and states the capacity of the object in the nominated units. 
For example: 

"Thisjugful is equal to five cupftils." 
or 

"The capacity of this jug is five cupfuls." 
or 

"ITiisjug will hold five cupfuls." 

When the measure cannot be stated in terms of whole units the child may state, for 
example: 

"This jar holds a bit more than fourteen spoonfuls." 
"This buckets holds nearly five jugfuls." 
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VOLUME (CAPACITY) 



OBJECTIVES. 
Tht Child... 



3. Compuesthe 
capacity of 
cofltaineis. 



>ibte: This includes: 

{.Direct comparison 
■ of two containers 

of different 

capacity. 

ii. Direct comparison 
J of two containers 
of the same cap- 
acity but different 
e. 

ii. Comparison of 
two containers 
using intemiediate 
"measure (informal 
unit). 

V. Comparison of 
three containers. 



ERIC 



TEST MATERI ALS 



L Containers such as cups, 
jugs, bottles, jars, whose 
capacity can be compared. 

A buclcet of coloured 
water 

Dipper 

Funnel 

Note: The capacity of 
each container should 
be different from all the 
otheis, 



TEST PROCEDURES and COMI^'ENTS. 



i. PROCEDURE: 

Show the child the coloured water. Give him two of the cortainers, for example, 
a cup and a bottle. 

Ask: "Which of these holds more? Which holds less? You can use the coloured 
water to help you find out." 

Repeat, to give the required number of test items, on each occasion choosing two 
different containers. The containers selected should be such that the child cannot : 
give a correct response based on visual judgement alone; for example, a very large 
bottle and a very small cup would not be a suitable pair for comparison. On some 
occasions ask only "Which holds more?" and on others only "Which holds less?" 
On others ask "Which holds more and which holds less?" Each question provides: 
one test item. 

Acceptable Response: 

The child tills one container with water and pours the water into the other contain- 
er. The water will either fill the second container and leave some over, or wi all gO' 
into the second container, leaving some space. After observing this result, the child^ 
should be able to reach a conclusion about the relative capacity of the containers- - 
and should be abl(! to state, for example: 

"The bott!e holds more. The cup holds less." 

In response to the question "How do you know?" the child may give reasons such 
as "Tiie water would overflow if I poured it all in the cup, so the bottle holds- 
more." "There is still a space left in the bottle after I pour in a cupful." 
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Continued 



VOLUME (CAPACITY) 



OBJEatVES. 
Th« Child... 



3. (continued) 



TEST MATERIALS 



ii. Pairs of containers 
different in siiape but 
the same incapacity. 

A bucket of coloured 
water 

Dipper 

Funnel. 



• • r 



TEST PROCEDURES and COMMENTS. 



iii. Containers such as jugs, 
bottles, jars, whose 
capacity can be compared, 
(continued over) 



Note: If the child is uncertain how to proceed say, "Fill one of them with watei 
and pour it into the other. What does that tei you?" If the child then makes the 
correct deduction he has reached an intermediate stage. 

ii. PROCEDURE: 

Show the child t^ie coloured water. Give him two containers, different in shape, 
but alike in capacity. 

Ask: "Which holds more? You can use the coloured water to help you find out." 
Repeat, using other pairs of containers, to give the required number of test items. " 
Acceptiible Response: 

The chOd fills one container with water and pours it into the other, noting that the 
second container is now full, and that there is no water left in the first. He then 
states that both containers have the same capacity, in a form such as: 

"The cup and the tin hold the same amount." 
"They're both the same." 
"They hold as much as each other." 

Note: If the child is uncertain how to proceed, say "Fill one of them with wat«j 
and pour it into the other. What does that tell you?" If the child then makes the 
correct deduction he has reached an intermediate stage. 

iii. PROCEDURE: 

Show the child the coloured water, dipper and funnel, also the vessels to be used ai 
informal measuring tools. 

(Continued over) 
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VOLUME (CAPACITY) 



OBJcCTIVES. 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


' . — 






3. (continued) 


A bucket of coloured 


Give the child two of the containers. 




water, with which to fill 






the containers. 


Ask: "Which holds more? Which holds less?" 




dipper 


Indicate the small vessels. 




funnel 








Say: "Use one of these to measure." 




Small vessels, e.g. 




baby feci tin 


Repeat, to give the leouired number of test items, on each occasion 2mm the child 




tablespoon 


two different containers. 




teacup 






to be used as informal 


Acceptable Response: 




mcoiuring tools. 








The child selects a suitable measurinc tool and fills each container countinc the 






number of units poured into each. He tiien statej which container holds more and 






which holds less in a form similar to one of the following: 






"The iue holds more than the milk bottle " 






"The milk bottle holds less than the iue." 






"The jar holds more, the bottle holds less." 






"The jar holds five teacupfuls and the bottle holds four teacunfuls so the iar 






holds more than the bottle " 




iv. Containers such as jugs, 


iv. PROCEDURE: 




bottles, jars, whose 






capacity can be 


Show the child the coloured water and the measuring tools as before. 




compared. 






Give the child three of the containers. 




A bucket of coloured 






water with which to fill 


Ask: "'Which holds most and which holds least?" 




the containers. 


dll) Continued 



ERIC 



(continued over) 



VOLUME (CAPACITY) 



OBJECTIVES. 
The Child... 



3, (continued) 



TEST MATERIALS 



dipper 
funnel 

Small vessels, e.g. 

baby food tin 

tablespoon 

teacup 
to be used as informal 
measuring tools. 



TEST PROCEDURES and COMMENTS. 



Repeat, to give the required number of test items, on each occasion giving the child 
three different containers, 

Acceptable Response: 

The child selects a suitable measuring tool and fdls each container, counting the 
number of units poured into each. He then states which container holds most and 
which contains least in a form sin^Jlar to one of the following: 

"TTie jug holds the most and the vase holds the least." 

"The bottle holds nine tinfuls, the jug holds ten tinfuls and the vase holds 

nearly six tinfuls, so the jug holds the most and the vase holds the least." 



4. [Seriates three or 
morecontainiiR 
accoidinsto 
capadty. 



Containers such as jugs, 
bottles,jars, whose capacity 
can be compared 

A bucket of coloured 
water with which tofdlthe 
containers. 

dipper 
ftinnel 

Small vessels, e.g. 
baby food tin, tablespoon, 
teacup, to be used as 
informal measuring tools. 



PROCEDURE: 

Show the child the coloured water, d'pper and funnel. Give the child three or more 
containers. 

Say: "Arrange these in order, starting from the one that holds the most, and ending 
with the one that holds the least." 

Repeat, to give the required number of test items, varying the numbers of containers 
given to the chOd, and sometimes nominating the order from least to most. 

Acceptable Response: 

The child selects an informal measuring tool, and measures the capacity of each contain- 
er in tenas of the chosen unit. He then arranges the containers in the nominated order* 
basing his judgment on the numbers of units for each. 
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VOLUME (CAPACITY) 



OBJECTIVES. 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


Thi Child... 






5. Estimates capacity 


Containers such as jugs, 


PROCEDURE: 


uunjinfonnal 


ta ill * t i 

bottles, jars, whose capacity 




units, withreaMn- 


can be estimated 


Show the child thfi coloured water dinner and funnel also the ve^oek tn hp nwH ii 


abk accuracy. 




informal measuring tools. 




A buclcet of coloured 




water with which to fill 


• Ask: "How many cupfuls do vou think this bcttle will hold''" 




the containers. 


Sav **Find out if vou are rieht." 




dipper 


• Say: "Estimate how manyjugfiils this bucket will hold." 




iiiiinel 


"Measure and see how close you sre." 




Small vessels, 


• Ask: "How many spoonfuls do you think this CUD holds?" 




e.g. baby-food tin. tablespoon, 


Say: "Check your estimate." 




teacup, to be used as 






informal measuring tools. 


♦ Say: "Estimate how many bottlefulsthisjar will hold." 






"Measure and see if you estimated correctly." 






♦ Say: "Estimate the capacity of the milk bottle in cupfuls.'' 






Ask: How close was your estimate? 






The above constitute five test items. If ten are required, five further items may be" 






picsciiicu^ UDiiig a Y4iiciy ui luniduicld auQ inionual uniu. 






Acceptable Response: 






Tiie child gives his estimate expressed in the nominated units. As the child checks 






his estimate, the teacher will be able to judge if this estimate is reasonably accurate 
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VOLUME (CAPACITY) 



OBJECTIVES. 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


The Child... 






Understands 


Pairs of similar containers 


i PROCEDURE: 


conservation 


with the same capacity. 




in relation to 




FiO two identical bottles with coloured water Ensure that the rhild know^ that 


capacity. 


Other vessels of markedly 


thpv hnth hnlfi thp ^amp amnnnt Tpavf* thp firct hnttlp iinfnii/^liofl tKrmmliAiit 

iUCj UUill UVIU law odlUL diUUUill. LCdYv UlC lilol UULllC liUlUUvllCU uUUUtilUuL 


(The volume of 


different shapes and sizes. 


Pour all the water from the sernnrl hnttlp intn ^ tall ^*thin'^ rnntainpr 


some with the same caoacitv 




a fluid is not 


as those above 

Mtf ti4IV|]V UvVtVi 


Aca' ^'DnP^ linnirJJtino thp *npu/' rnntQinpA liiivp qc mii/^li u/ofpr tn if ac ftiA 
rv'Ai i/uca tfuj ^ijiun^aiiilg uic llCW lUIUdUlCIJ UaVC do UiUtll WdlCl III 11 dS Iflv 


changed when 




first bottle''" 


the fluid is 


Coloured water 


''Whvdnvnii think that^" 


poured into 






different vessels.) 


Note: Fluid substances 


Rfitlim the water to \H c\r\Q\t\^\ hnttip Pniir all tfiP u/iitpr frnm tliic Knfflp InfA q 




such as sand may be used if 


^shallow "flat" container. 




liquids present a difficulty 






because of a child's lack of 


Ask the same Questions as before 




manipulative skill. 






Retum the water to its original bottle. Pour all the water from this bottle into a 






number of cups. 




• 


Ask: "Do these cups have the same amount of water as the first bottle?" 






"Why do you think that? 






Retum the water to its original bottle. 






Pour all the water from this bottle mto a vanety of differently shaped small vessels. 






Ask: "Do these containers have the same amount of water as the first bottle?" 






"Why do you think that?" 






Repeat these activities to eive the reauired number of test items beeinnine with 


■ 




other pairs of identical containers and nourine from the second into variouslv 






shaped containers, or into various numbers of smaller containers. 






(Continued over) 
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VOLUME (CAPACITY) 



OBJECTIVES. 
The Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



I. (contiflued) 



Acceptable Response 



The child maintains that tliere is the same amount of water in spite of change in 
the shape or the number of tlit containers. He indicates his understanding of 
conservation by stating in his own words that he knows nothing has been added or 
removed, and, where applicable, that the hiMght of a container compensates for 
the width. 

ii. PROCEDURE: 

The procedures are as for i., but without a "reference" container. 

Fill one, of the containers with coloured water. Pour the water into a differently 
shaped container. 

Ask: "Is there still as much water as before?" 
"Why do you think that?" 

Return the water to the original container. 

Repeat to give the required number of test items, on each occasion pouring the 
liquid into a differently shaped container, or into various numbers of smaEcf: 
vessels. 

Acceptable Response: 

The child maintains that there is the same amount of water in spite of change in' 
the shape or the number uf the containers. He indicates his understanding of . 
conservation by stating in his own words that he knows nothing has been added or;i 
removed, and, where applicable, tiist the height of a container compensates for tlic ? 
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width. 



VOLUME (CAPACITY) 



UDJclllVca. 
TheChild... , 


TCCT MATCDIAI^ 


Tc5T rnOUcuUnto and LUmmc^ 


7. Realises the need 
forastaitdan! 
unit. 

If*',, 




PROCEDURE; 

Tell the child the following stoiy. Ask the question and wait for the response before 
proceeding to the next part of the test. 

Say: "Ann says the bucket holds ten bottlefuls, Betty says it holds six jugfuls and 
Carol says it holds twenty tinfuls. They aO measured correctly and yet the- 
numbers are different. Why is this?" 

Say: "Dot says the jug holds fifteen spoonfuls, Emma says it holds twenty-one 
spoonfuls and Fred says it holds sixty spoonfuls. They each brought their 
own spoon from home and they all measured correctly and yet the numbers 
are all different. Why is this?" 

Ask: "How could they measure correctly and get the same answer?" 

Ask: "Why would it be better to use a litre measure?" 

All the ab'';c constitute one test item, each part of which must be answered correctly 
for success in this Objective. This test item is the only one required. 

Acceptable Response: 

The child gives answers which show that he realises that in the first instance the 
measures were made with different measuring units, and in the second instance that not 
all spoons hold the same amount. He states in his own words that a uniform measure 
would give a unifonn answer, and that the litre is a standard measure in widespread use.; 



VOLUME (CAPACITY) 



OBJECTIVES. 


TEST MATERIALS 


TEST PROCEDURES anr^ COI\^iyiENTS 


The Child... 






8. Measures with 


A litre lue. 


PROCEDURE: 


astandaidunit 






(Utre). 


A number of containers 


Show tliS child the coloured water, funnel dinner and litre iup 




with capacity ofa litre or 




more. 


Nominate one of the containers. 




A bucket of coloured water, 


Say: "How many litres does this jar hold?" 




funnel, dipper. 






Reneat. to dve the reouired number of test items nominatine other laroe rnntainew 






whose capacity is to be measured in litres. 






Acceptable Response: 






The child finds the capacity of the container, by correctly filling and re-filling the litre 






measure, and counting the number of litres poured into the container. He states the 






capacity to the nearest litre, in a form similar to one of the following: 






"The jar holds nearly two litres." 






1 ne DucKei wm nom a iittie over tour litres. 






"The vase holds about one and a half litres." 






"The capacity of the bottle is one litre," 
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VUL.UIVII: (CAKAUI I Y) 



OBJECTIVES. 
The Child . . . 



TEST MATERIALS 



TEST PROCEDURES and COMMEN^TS. 



9. Estimates edacity 
using a standaid 
unit (litre), with 
reasonable 
accuracy. 



A litre jug 

A bucket of coloured water, 
dipper, funnel. 

Containers whose capacity 
is to be estimated. 



PROCEDURE: 

Show the child the coloured water, dipper, funnel, and litre jug. 
Ask: "How many litres do you think this holds?" ("will hold?") 
Say: "Measure and find out if you are ; j^? ' 

Repeat, nominating other containers, to give the required number of test items. 
Acceptable Response: 

The child gives his estimate expressed in litres. As the child checks his estimate, the 
teacher will be able to judge if this estimate is reasonably accurate. 



10. Applies know- 
ledge of capacity 
in environmental 
situations. 



The child's skill in applying knowledge of capacity in the enviionment can be observed 
as the child: 

• carries out classroom tasks, e.g. fills flower vases, fills painting jars 

• engages in activities which involve using or measuring fluid and liquid substances, 
such as 

• afternoon-tea party dramatisation 

• playing shops 

• using recipes for cooking simple foods. 



• discusses articles sold by capacity 



(Continued over) 
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VOLUME (CAPACITY) 



OBJECTIVES. 
The Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



10. (continued) 



H jcusses commodities sold by fluid measures 



• makes or interprets graphs based on capacity 

• finds out how much liquid (or fluid) is in a partly filled container (by measuring 
with an informal unit such as a cup, or by measuring with a formal unit such as a 
litre jug, or by pouring into a calibrated vessel and reading the scale). 

Answers may be given in the from: 

"about three and a half cupfuls" 
"nearly a litre" 

"a little over half a litre" 
"the scale says '600 ml'". 



11. Uses special vocab- 
ulary of capacity. 



Procedures for assessing the understanding and use of special vocabulary of capacity, such as holds more, holds less, holds km, cspscify, 

flu'i liquid, , have not been included in these test items. Teachers should be able to discern familiarity with these temis without the 

use of specific tests. 



The word velum is not used at this stage. The concept of capacity only is dealt with. (Hence tests to find the volume of liquids in partly 
led vessels are not included. In class acti\ities children are asked "How much water is in the bucket?" but not "What is the volume of water 
in the bucket?") ^V^i 
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VOLUME (CAPACITY) 



OBJECTIVES. 
Thi Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTf;. 



Note: Capacity refers to the amount of substance a vessel holds when full (or wl hold, 
when full). 

Volume refers to the amount of substance of the container itself plus the amount of 
substance it holds (or will hold) when full. 

Th.us the capacity of a bottle is the amount of substance (air, fluid, etc.) it is capable of 
holding; the volume of the bottle is the amount of glass of which it is made plus the 
amount of substance it is capable of holding. 

(Briefly: capacity is contained volume.) 

Capacity is usually expressed in liquid measures, e.g. litre, millilitre. 

Volume is usually expressed in cubic measures, e.g. cubic metre, cubic centimetre. 




AREA 



OBJECTIVES. 
Tht Child... 



1. Understands the 
tenn *'c(r ^'ing 
a surface' 

Note: Covering" 



ttnse means having 
no overlap of units 
and leaving no space 
between units. 
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TEST MATERIALS 



Qassroom objects with flat 
surfaces: 

e.g. Table 
Bookshelf 
Mat 

Picture-book 



(a) A classroom mat 

Sheets of art paper (a few 
more than are necessary 
to cover the mat) 

(b) A picture book of quarto 
size or larger 

Playing cards (a few more 
than necessary to cover 
the book) 

continued 



TEST PROCEDURES and COMMENTS. 



i. PROCEDURE: 

Have the table top clear of any objects. 

Say: "Show me the surface of this table." 

Repeat for the shelf, mat, picture book, . , . . , to give the reqiiir^^'^ --'.^ 
test items. 



The child must nin his hand over the entire top surface of the object. If he mi 
points, or places a finger on the surface in one place, his response is not 
Probe further by asking "Is that aH of the surface?" If the child then indicates t 
surface correctly, his response may be accepted. 

ii. PROCEDURE: 

(a) Use the classroom mat and the sheets of art paper. 

Place the mat on the floor. Give the child the sheets of paper. 

Say: "Cover the surface of the mat with this paper," 

Repeat the procedure, adapting the words of the instmction, using in turn 

(b) the picture book and playing cards 

(c) book shelf and exercise books 

(d) table top and square lino tiles 
2 2 ^^^'^ ice-cream container lids. 



AREA 



OBJECTIVES. 

The Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



1. (continued) 



(c) A book shelf (clear 
of objects) 

Uniform exercise 
books (a few more 
than necessary to cover 
theshelO 

(d) A table (top clear of 



Square linotyes(afew 
more than are necessary 
to cover the tabletop) 

(e) A table (top clear of 
objects) 

lids of round 
ice-cream containers 
(sufficient in 
number to carry 
out the test) 



If ten test items are required, five further similar items may be presented. 
Acceptable Response; 

(a) The chOd places the sheets of paper on the surface of the mat (with reasonable 
accuracy) so that the sheets do not overlap each other and no spaces are 
left between sheets. It may be necessary, for complete coverage of the surface, foi 
parts of sheets to extend beyond the boundary. 

(b) , (c), (d) Similar responses are required, using the different materials. 

(e) The chOd places the lids as closely as possible on the table top, finds that he car 
make the lids touch without overlapping, but that always spaces are left. 

He then must state that the surface is not covered. He may indicate a further leve! 
of understanding by a response such as "You can't cover it with that shape." 

If he places the lids over the table top but makes no statement, prompt him b) 
asking: "Have you covered the surface?" 

Note: A child's response Is not acceptable if there is ovedapping of units (see definitior 
of coming, page 212). If the tester is uncertain whether the ovedapping of units takei 
!)lace because 

• the child feels it is wrong to place parts ofunits outside the boundary, or 

• the units on the boundary "fall off unless the child overlaps them (in b, c, d or e) " 

then these test items should be repeated, using the same units to cover a surface o: 
similar dimensions at floor level. 
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AREA 



OBJECTIVES. 
The Child . . . 



2. Covers a surface 
using informal 
units, and dis- 
coven the num- 
ber*of units 
required (i.e. 
finds the area). 



TEST MATERIALS 



Surfaces to be covered with 
infomial units 

Objects to serve as informal 
units. 

Note: These materials must 
be prepared in advance, so 
that an exact number of units 
cover the surfaces to be 
measured. Several extra units 
of each type are to be 
included in the set given to 
the child. 

Examples of suitable surfaces 
and units are: 

• A sheet of art paper cut 
to an appropriate size 
Matchboxes as units 
(see note above) 

• A sheet of cardboard cut 
to an appropriate size 
Uniform exercise books 
as units (see note above) 

• A piece of felt cut to an 
appropriate size 
Playing cards as units 
(see note above). 



TEST PROCEDURES and COMMENTS, 



PROCEDURE: 

Place the prepared art paper before the child. Give him the matchboxes. 

Say: "Cover the surface of the paper with matchboxes and find out how many are 
needed to do this." 

Repeat, using other prepared materials, to give the required number of test items. 
Acceptable Response: 

The child covers the surface correctly with the nominated units, and counts the number 
used. 

(He may also, if asked, make a statement about the area of the surface being measured. 
For example: "The area of the paper equals fifteen matchboxes.") 

Note: Estimation activities may be giveis, based on these tests, if desired. | 

The same types of materials are required. The procedures given above woidd be varied' 
so that the tester says, for example: 

"How many matchboxes do you think would be required to cover the sur^i^ of 
this paper? Check with the matchboxes to see if you are right." 

For an acceptable response, the child gives his estimate expressed in the nominated 
units. As the child checks his estimate, the teacher will b^ able to judge if this estimate 
is reasonably accurate. 
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AREA 



OBJECTIVES. 
The Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



3. Chooses 8 unit 
appropriate to the 
ana of the sur- 
face to be 
measured. 



PROCEDURE: 



Small heaps of materials 
suitable for measuring units 
(one type of material only 
in each heap) 



Show the chOd the heaps of different materials suitable for measuring um'ts. 



Ask: "Which one of these could you use as units to find the area of 



• lino-tiles 30 cm square 



For example; 



small uniform ceramic 
tiles (about 3 cm square) 



... the table-top?" 

... this picture book?" 

. . . the hat-room?" 

... that wall chart?" ^ 

. . . a small envelope?" 



On each occasion, ask: 



playing cards 



'Why did you choose that one?' 



• sheets of art paper 



The above constitute ten test items. 



Acceptable Response: 

The chOd names an appropriate unit. For example: 

• lino-tiles or sheets of art paper for the hat-room 

• ceramic tiles for the envelope or book 

• playing cards for the book or wall chart. 

in riiponse to the question "Why did you choose that one?" he gives a response similar 
tponeofthefbllwiflg: 

"You tonl d as many diose ^ | the Mm!' 
*'Yoy could cover the surface more ^iSekly witli m^- tiles." 
"It would take im long to put playing cards on the hat-room floor." 
"You could mm sheets of ppr easily," 
"The envelope h m irnall you tM a smi nit," 




AREA 



OBJECTIVES. 
The Child... 



4. Finds shapes that 
teaselatetonake 
a surface. 



tote: The use of the 

iccessary for the tests; 
hcwoidsTit 

ogcthcf.or'Tit 

ogethertomakea 

iirfacc"maybeused. 
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TEST MATERIALS 



Ten (or more) identical "tiles" 
of each of the following 



square 
oblong 



irrepar 



pentagon 

hexagon 

octagon 

circle 

semi-circle 

Note: "Tiles" may be made 
ofplastic, wood, strong card- 
board, stiff paper, foam nibber 
or other suitable material. 
The size should be such that 
the tencanbeanangedon 
the child's table. 



TEST PROCEDURES and COMMENTS. 



PROCEDURE: 

Show the child the sets of "tiles", ten (or more) to a set. 

Say: "Take each set of 'tiles' in turn and fit them together to find out which shapes 
will make a surface (ie.tesselate)." 

Repeat for each shape in turn, to give the required number of test items. Ensure that 
some of the shapes chosen do not tesselate. 

Acceptable Response: 

The child carries out the instruction with each of the shapes in turn, turning the "tfles" 
upside down where necessary to make them "fit". He then states that the squares, 
oblongs, parallelograms, quadrilaterals, triangles and hexagons will tesselate, and that 
the pentagons, octagons, circles and semi-circles will not tesselate. He may use his owii 
words instead of the word "tesselate". 

Note: If the child places all the "tiles" from a set in one, or two, long rows, say: 

"Can you do it a different way?" or 
"Can you make a different shape?" 

in order to see if he can make a more compact surface. This will allow a better assess- 
ment of his ability to tesselate. 
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AREA 



OBJECTIVES. 
Thi Child... 



5. Conserves area in 
teimsofinfonnai 
units. 



TEST MATERIALS 



Thirty-two identical square 
"tiles" made into two shapes: 

a square made of 16 
"tiles" (four each way) 



Ai» oblong made of two 
rows of eight "tiles" 



Thirty-two identical square 
"tiles", made into two 
square shapes, each of sixteen 
"tiles". 



TEST PROCEDURES and COMMENTS. 



i. PROCEDURE: 

Show the child the two shapes made from the "tiles". 

Ask: "Which of these has the greater area"?" 

"Why do you think that?" 

Break up the anangements and remake into two otlier shapes, each containing 
sixteen "tOes". 

Repeat, to give the required number of test items, on every occasion using different 
pairs of arrangements with sixteen "tEes" each. 

Acceptable Response: 

The child states on each occasion that both shapes have the same area, because they 
both contain the same number of squares, 

ii. PROCEDURE: 

Show the child the two squares each made of sixteen "tiles". Put one square in 
front of the child, one in front of the tester. 

Say: "This square is mine. That one is yours. They both have the same area. Make. 
your square into another shape," 

"Which has the greater area now, your shape or mine?" "Why do you think 
that?" 

(Continued over) 
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OBJECTIVES. 
The Child... 



5. (continued) 
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TEST MATERIALS 



Two squares of centimetre 
graph paper each 4 cm by 
4 cm, coloured green, and 
mounted on white caid. 

continued 
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TEST PROCEDURES and COMMENTS. 



"Mal(e yours into another shape. Now which has the greater area, yours or 
mine?" "Why do you think that?" 

"I will make ; ^y square into another shape. Now whose shape has the greater 
area?" "Why?" ^ 

Note: The rearranged shapes may be quite irregular in outhne. Foi example: 



I] 



All the above constitute one test item. There must be correct responses to eacli^ 
part for success in tliis Procedure. Only one test item is required. 



inse: 



The child indicates his understanding of conservation by stating that each shape has^ 
an area of sixteen squares, and the two surfaces remain equal in area, no matter^ 
how they are re-arranged. 

iii. PROCEDURE: 

Show the child the two cards. 

Say: "These are two paddocks belonging to two different farmers. They are green; 
because they are covered in green grass. Each faimer put four sheds on hir 
pasture (paddock). The first famier built them like this." (Place four cubes 

Continued ; .i 



AREA 



OBJECTIVES. 
Tht Child... 



(continued) 



te: Understanding 
lonwrvationwith- 
[useofinfomial 
ts may also be 
ted. '^^ 



TEST MATERIALS 



Eight cubes, each 1 cm x 1cm 
xlcm 

(White rods are suitable. 
Centicubesmaybeused.) 



A number of identical shapes 
(squares, oblongs or trian^es) 
cut out of stiff paper. 



TEST PROCEDURES and COMPilENTS. 



on the grid, randomly scattered, none touching.) "The second farmer built his 
like this." (Place four cubes on the grid so that they touch, 



or 



or 



[ 



or 



Ask: "Which farmer has more grass left?" or 

"Which farmer's cows will have more grass to eat?" 
"Why do you think that?" 

Re-arrange the four ''buildings" on each of the 'm "paddocks" to give diffeient 
placements. Repeat the questions. 

Continue in this way, to give the required number of test items. 

Acceptable Response: 

The child indicates his understanding of conservation by stating that the grassed 
parts of both paddocks are the same in area no matter now the buildings are arrang- 
ed or re-arranged, because on each occasion the buildings occupy foursquares, and 
since the paddocks were originally equal in area, the area of the grassed parts will 
be equal. 

iv. PROCEDURE: 

Take two of the paper shapes; ensure that the child understands that they are equal' 
in area by superimposing one on the other. Put one shape aside as a "reference" 
shape. Cut the other into two pieces using a straight, curved or zig-zag cut. Anange 
the two pieces apart, or to fomi a "new" shape. 

(Continued over) 
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AREA 



TEST MATERIALS 



Paper shapes 
(circle, square, 
oblong, triangle). 



TEST PROCEDURES and COMMENTS. 



Ask: "Istheareanowthesameasthatofthisfirstshape?" 
(Indiate the "reference" shape.) "Why do you think that?" 

Repeat, to give tiie required number of test items, using the othei identical paper 
shapes, cutting into two pieces with different cuts, or into tliree pieces or four 
pieces. Repeat the questions on each occasion, to compare the area with the 
"reference" shape. 

Acceptable Rq)onse; 

The chOd indicates his understanding of conservation by stating that the area 
remains the same no matter how the surface is reananged, since nothing is added 
or removed. 

V. PROCEDURE: 

A similar xtivity is carried out, without using a "reference" shape. Take one of the 
shapes. Show it to the child. Cut into two pieces, and re-arrange. 

Ask: "Is the area the same as before?" "Why do you think that?" 

Repeat with other shapes and different cuts to give the required number of test 
items. 

Acceptable Response; 

As above. The child may "prove" the area is unchanged by reforming the original' 
shape. 



TIME 



OBJECTIVES. 
Th« Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



LUndeistandstfae 
timedivisioiu 
ofidayand 
rektes these to 
diily sctiviijes. 



PROCEDURE: 

Ask: "Is this day time or night time?" 
"Is it morning or afternoon now?" 

Say : "Tell me something we do in the morning." 
"Tell me something we do in the afternoon " 
"Tell me something you do at night." 

The above constitute five test items. If ten are required the questions maybe repeated 
at different times of day. 

Acceptabk Response: 

The child responds correctly to each question, and names activities that relate to the 
nominated tines in such a way that the tester knows that the child undentands the time 
divisions. 

If the child gives a r^oponse such as "play", "eat" or "skip", which could apply to any 
of the time divisions, the tester may be uncertain whether the child is referring to the 
specified time. In such a case say: 

"Tell me something that we do only in the morning (afternoon, night)." or : 
"Tell me something efee we do in the morning (afternoon, night)." 




TIME 



OBJECTIVES. 
The Child... 



2. Tells the time 
from Inditional" 
and digital clocks, 
and nbtes times 
to diiily events. 



^te: Suggested 
3rder of presentation: 

a. o'clock 

b. half past 

c. quarter past 

d. quarter to 

e. five minute 
intervals past 
or to the hour. 
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TEST MATERIALS 



A "traditional" clock or 
clock-face 

A digital dock 
(twelve hour) 



TEST PROCEDURES and COMMENTS. 



i. PROCEDURE: 

Show the child the traditional clock. Set the hands at a selected time. 

Ask; "What is the time on the clock-face? ' 

Repeat, to give the required number of test items at the desired level of difficulty 
setting the hands at different times on each occasion. ' 

Acceptable Response: 

The chOd states the correct time. 

ii. PROCEDURE: 

Show the child the digital clock, or draw a digital clock-face, showing a selected 
tune. 

e.g. 




Say: "Read the time on the clock." 
** Ask: "What does this mean?" 

If the time shown is past the half hour (for example 10.55), when the child has read 
the numerals, say: 



"Can you tell me this another way?" 
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** The test proper begins here. 



Continued 



TIME 



OBJECTIVES. 
Th« Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



2. (continued) 



Repeat, to give the required number of test items at tlie desired level of difficulty, 
showing different readings on each occasion. 

Acceptable Response: 

When the chOd reads the figures shown, for example, "ten fifty-five", he states 
that this means "fifty-five minutes past ten", and that the time can also be stated 
as "five (minutes) to eleven". 

iii. PROCEDURE: 

Repeat the procedure for i and/or ii, and when the child has stated the time given 
on the clock: 

Ask: "If this were daytime (night time), what might you be doing?" 

Repeat, to give the required number of test items, using other times within the 
selected level of difficulty. 

Acceptable Response: 

The child names activities appropriate for the time stated. 




TIME 




OBJECTIVES. 
Th« Child... 



3.(i)Kaowithe 
diyiofthe 
week.inttqaence, 

(b) knowithe 
Doatbiofthe 
ywinMiuenoe, 

(c) uses I calendar, 

(d) writes dates. 



o 
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TEST PROCEDURES and COMMENTS. 



(a) i. PROCEDURE: 

Ask: "Can you tell me the days of the week in order?" 

"Can you do it starting at Wednesday?" 
"Can you do it starting at Saturday?" 

"What day comes after Thursday?" 
"What day comes before Monday?" 

If further test items are required, ask other similar questions, to give the required 
number. 

Acceptable Response: 

The child answers each question correctly. 

(b) PROCEDURE: 

Say: "Tell me the months of the year in order." 

Aiic: "What comes after May?" 
"What comes after December?" 
"What comes before July?" 
"What comes before January?" 

If further test items are required, ask other similar questions, to give the required 
number of items. 
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Continued 



TIME 



OBJECTIVES. 
Thi Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



3. (continued) 



Acceptable Response: 



(c) A calendar 



The child answers the question correctly, 
(c) PROCEDURE: 



PencO and paper 



Give the child the calendar. 



Ask: "What year is that calendar for?" 

Say: "Show me to-day on the calendar." 

"Show me the 10th June. What day of the week is it?" 

Ask: "Wliat is the date of the first Tuesday in March?" 

Say: "Say the dates of all the Sundays in January." 
"Find out how many days there are in November." 

Ask: "What is the sixth month?" 

Write on the chalkboard, "4th December,* 1977". 
Say: "Show me this day on the calendar." 

Write on the chalkboard "1 1 .5.77*" (or "1 1 .5.M977"). 
Say: "Show me this day on the calendar." 

Ask: "What day of the week is Christmas Day this year?" 

The above constitute ten test items. If only five are required, a representative 
selection should be made. 



* Write numeril! for the ciinentyeiriniteid of 1977. (Continued over)? 
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TIME 



OBJECTIVES. 

The Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



3. (continued) 



Acceptable Response 



The child answers the question correctly, 



(d) A calendar 



(d) PROCEDURE: 



Pencil and paper 



Show the child the calendar. Give him the pencil and paper. 



Say: "Write today's date." 

"Write the date of next Monday." 

"Write the date of all the Saturdays in June." 

"If the next Infants' School Club meeting is the fourth Thursday of thii 

month, write what the date wi be." 

"Writethisdatc another way: 6.7.1977.*" 

"Write this date another way: 2nd February,* 1977." 

If further test items are required, ask other similar questions, to give the required 
number of items. 

Acceptable Response; 

The child writes the date correctly. 
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* Write numerals for the current year instead of 1977. 



TIME 



OBJECTIVES. 
Thi Child... 



4. Understands 
' elapsed time, and 

uses related vocab- 

nlaiy. 

lidte: Related 
vocabulaiy: 

(a) fast/dow 

(b) old/new 

(c) old/young 

(d) eaily/latc 

(e) before/after 



TEST MATERIALS 



(b) Two pictures, one of 
an old building and 
one of a new building, 
ihe age difference being 
quite obvious. 

(c) A picture of a child, and 
a picture of ari adult. 



(e) A set of pictures (about 
five) each of which shows 
a stage in a sequence, 
e.g. getting ready for 
school. 



TEST PROCEDURES and COMMENTS. 



PROCEDURE: ' 

(a) Say: "If John runs around the playground and Bill walks, and they both stai 

together, who wi finish first? Why?" 

(b) Recall an old and a new buOding in the environment, or show the child the tw 
pictures, one of an old building and one of a new building. 

Say: "Which buOding is old and which one is new?" 
"Why is that one older?" 

(c) Show the child the two pictures, one of a child and one of an adult. 

Say: "Which person is old and which one is young?" 
"Why is that one younger?" 

(d) Say: "The bus was due to arrive at nine o'clock, and it came at ten past nine ( 

quarter to ten, five to nine, nine fifteen, ei^t forty-five). Was the bus earl 
orlate? Why do you think that?" 

(e) Spread out in front of the child the set of pictures, in a random arrangement. 

Say: "Put these in the right order." 

"Why did you put this one first and this one next? Why did you put thi 
one next? Why did you put this one last?" 

The above constitute five test items. If ten are required five similar items may b 
devised, one each of the types a, b, c, d and e. 



(Continued ovei 
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OBJECTIVES. 
Thi Child... 


TESr MATERIALS 


TEST PROCEDURES and COMMENTS. 


4. (continued) 




Acceptable Response: 

The chi!d answers the questions using appropriate words. In response to the questioi 
"Why . . . ?", the child gives answers similar to the following: 

(a) "Running is fast, walking is slow," 
"Running is faster than walking." 
"Walking is slow, running is fast." 
"Walking is slower than running." 

(b) "It was built first." "It has been up a longer time, so it's older." 

(c) "The child was bom last, so he is younger." 
"The adult has lived longer, so he is older." 

(d) "The time it came is before the time set down, so it is early." "It came after i 
was supposed to, so it was late." 'Ten past nine is later than nine o'clock." "Eigk 
forty-five is earlier than nine o'clock." 

(e) "This happens before that." "You put on your socks before your shoes." "Wavini 
goodbye is the last thing." 
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TIME 


vDwCU lived, 

Thi Child... 


TCOTUATCDIAI C 
icoi IVIAicnInLd 


rtdl rnOUtuUncoandlOMMcNTS* 


5. Applies the know- 
ledge of measuK- 

jnentoftiine, 
uiin|it«idinl 
units, to environ- 
mental situations. 


A clock or clock-face 
A calendar, 


PROCEDURI: 

(a) Say: "When I left home to come to school the clock showed eight o'clock. When I 

got to school it showed nine o'clock. How long did it take me?" 

(b) Say: "I started writing a letter at eleven o'clock. It took me half an hour. Show me 

on the clock the time when I finished my letter." 

(c) Say: "Mum put the biscuits in the oven at ten forty-five. They took a quarter of 

an hour to cook. What time did she take them out?" 

(d) Say: "This was the time when Maiy began her painting. 






( 








1 


This was the time when she fmished." 






1 




1 






(Set the hands on the clock-face to show a quarter to twelve, then move them 
to show ten to twelve.) 






"How many minutes did the painting take?" 






(e) Say: "On Saturday Mum goes to work at seven thirty a.m. She comes home at 
noon. How long is she away from home?" 






(0 Say: "Tod?y.js 15th September and Mary's birthday is on this day (point to 20th 
September on the calendar); How many days to Mary's birthday?" 

(Continued over) 
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OBJECTIVES. 
Thi Child... 



5. (continued) 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



(g) Say: "How many weeks till the holidays?" (Ensure that the child kno^s the 

present date and the starting date of the holidays, and can find these on 
the calendar.) 

(h) Say: "Mummy is going for a holiday with Grandma. She will be away from the 

begimiing of June to the end of July. How many months is that?" 

(i) Say: "We break up on the 26th August, and come back to school on the 12tli 

September. Show me that on the calendar. How many days are we away 
from school?" 

(j) Say: "John is going to Melbourne on the 17th October. He will be away fifteen 
days. What will be the date of his return?" 

The above constitute ten test items. If only five are required use b, d, f, h and i. 
Acceptable Response: 

Using the clock or the calendar, the child answers correctly. 



6. Uses special vocab- 1 
ultfyoftime. 

Procedures for assessing the understanding and use of special vocabulary of time, such as mnd, minute, hour, cakndor, date, mek, month,- ' 
ym midday, midniiht, noon, afternoon, morning, evening, day, night, have not been included in these test items' Teachers should be 
abktodiscernfamiUaiitywiththesetermswithouttheuseofspcciticte^^^ 0^1 



MONEY 



OBJECTIVES. 
Th( Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS.' 



Recognise! 
coins. 



A collection of different 
Australian coins in current 
use,lc,2c, 5c, 10c, 20c, 50c. 



1. 



PROCEDURE: 



Show the child one of the coins. 



Ask: "What is this coin?" 

Repeat, using each of the other five coins in random order, showing four of them 
twice, to give ten test items. 

Acceptable Response; 



ii. PROCEDURE: 

Place before the child the collection of coins, spread out randomly. 
Say: "Show me a two<ent coin." 

Repeat, naming other coins, to give the required number of test items. 

Acceptable Response: 

The child indicates the correct coin. 



The child names each coin correctly. 
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MONEY 



OBJECTIVES. 
Thi Child... 



2. Knowsthevilue 
of the coins. 



ERIC 



TEST MATERIALS 



A coUection of Australian 
coins of different denomina- 
tions. 



24G 



TEST PROCEDURES and COMMENTS, 



PROCEDURE: 

a. Place a large selection of the coins before the child. 

Ask: "Miich coin is worth tlie most?" 
"Which coin is worth the least?" 



b. Ask: "How many one-cent coins equal this?" 

(Indicate a two-cent coin, five-cent, ten-cent, . . .) 

"How many two-cent coins equal this?" 
(Indicate the ten-cent coin, then the twenty-cent.) 

c. Show the child two different coins. 

Ask: "Could I buy more (less) with this, or with this?" 

d. Show the child a combination of coins, e.g. a ten-cent and a two-cent, or a five- 
cent, a two-cent and a one-cent coin. 

Say: "Show me this amount another way" 

e. Give the child all the coins. 

Ask: "Can you show me some different ways of making up twenty cents? Ten 
cents? Fifty cents? Five cents?" 

The above constitute five test items. If ten are required, each type, a, b, c, d, and e,'; 
may be repeated using other coins. 

Acceptable Response: 

The child indicates by his response that he understands the value of the coins. ; : i 



iviUNt:Y 



OBJECTIVES. 
Th9 Child ... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


Counts coins to 


A collection of various coins 


PROCEDURE: 


find the amount 


in cur re It use. 




of money. 




Give the child a selection of :oins whose total amount is within the range of (a) tei 






cents, (b) twenty cents, (c) fifty cents, (d) ninety-nine cents. 






Say: "Count these and tell me how much money there is." 






Repeat, using other selections of coins within the same range, to give the requirei 






number of test items. 






Acceptable Response: 






The child counts tlie coins, and states the total amount correctly. Where appropriate 






the child may first sort the coins. 



Uses appropriate 
coins for pus- 
chasing. 



A collection of coins'with 
which to make purchases. 

Objects with price tags. 

Amounts will be within 
the range of: 

a. ten cents 

b. twenty cents 

c. fifty cents 

d. ninety-nine cents. 



PROCEDURE: 

Say: "This- 



• costs twelve cents. Show me the coins you would use to buy it. 



Show the child a price tag (within the selected range). 

Say: "Show me the coins you would use to buy this article." 

Repeat, using instructions of both types, to give the required number of test items fo 
the selected range. 

(Continued ovei 
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MONEY 



OBJECTIVES. 
{. Th« Child.., 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


4, (continued) 




Acceptable Response: 

The child selects coins to make up the designated amount. If the child selects ai 
inappropriate number of smaller coins to make up the amount, say: 

'tan you make up the amount using fewer coins?" 

Note: For prices within the range of ten cents, it is less important that the chile 
selects the fewest coins, 



5. (a) Understands 


A collection of coins 


the concept of 


with which to carry out 


change and 


transactions. 


(b)cainesout 




shopping ttiins- 
actions. 


Objects and price tags 




Amounts will be within the 
range of: 




a. ten cents 




b. twenty cents 




c. fifty cents 




d. ninety-nine cents 




e. one dollar (after 




Objective 6.) 



(a) PROCEDURE: 

Say: "You be the shop-keeper. I want to buy this lolly for fifteen cents. Here i 
my twenty cents." (Offer a twenty-cent coin.) 

Repeat, with suitable variations, to give the required number of test items, withii 
the selected price range. 

Acceptable Response: 

The child gives the lolly and an amount of change. Provided that change is giveii 
the response is acceptable even when the amount of change is incorrect. 

Note: The child may give the change by using a subtraction method, or the shop 
keepers' method of "counting on." 



Continued 



MUWtY 



OBJECTIVES. 
The Child... 



TEST MATERIALS 



:> . TEST PROCEDURES and COMMENTS. 



) ) 



(b)i. PROCEDURE: 

Say: *'You be the shop-keeper. I want to buy this 
Here is my ten cents." 



for eight cents 



Say: "You be the shop-keeper. I want to buy this for seven cents 

Here is my five cents." 

Say: "You be the shop-keeper. I want to buy this for fifteen cents 
Here is my money." (Give the child the correct amount,) 

Repeat using other similar shopping situations, involving from the child 

• no change, or 

• change, or 

• a request for more money, 

to give the required number of test items, within the selected range. 
Acceptable Response: 

The child carries out the transaction correctly, 

• giving the correct amount of change, or 

• requesting the required additional amount, oi 



recognising that the exact amount has been tendered. 



(Continued over) 
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OBJECTIVES. 
ThiChild... 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


5. (continued) 




Note: Change may be given using a subtraction method, or by counting on , 
as shopkeepers do. Hie shopiceepers' method is quicker and more efficient, but the 
child will not know the actual amount of change given. 




ii. A selection of objects 
With the following pnce 
tags: 


ii. PROCEDURE: 

Show the child all the objects with price tags. Give him the coins. 




a. 8c, 7c, 9c, 5c 

b. 15c, 12c, 17c, 20c 

c. 32c, 45c, 21c, 16c 

d. 98c, 33c, 76c, 84c 


Say: "111 be the shop-keeper and you be the buyer. Which of these would you 
le to buy? Give me the money to buy it." 

Repeat, to give the required number of test items within the selected range. 




A number of five-cent, 
ten-cent, twenty-cent and 
fifty-cent coins. 


Acceptable Response: 

The child tenders an amount of money greater than or equal to the price. When 
change is given (by the tester) the child checks the amount to see that it is correct. 






Note: When a largsr amount is tendered it should be the closest possible that can 
be made with the available coins. Thus, if the cost of the article is forty-six cents; 
then fifty cents should be tendered rather than, for example, ninety cents. 



6. Recognises the 
doOar note and 
tfaetwo<dollar' 
note. 



ERIC 



A one-dollar note 
A two-dollar note 



PROCEDURE: 

Show the child one of the notes. 
Ask: "What is this note?" 

Show the child the other note. 
Ask: "What is this note?" 
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MONEY 



OBJECTIVES. 
The Child . . . 


TEST MATERIALS 


TEST PROCEDURES and COMMENTS. 


6. (continued) 




Place the two notes before the child. 
Say: "Show me the dollar note." 

"Show me ttie two-dollar note." 

The above axe the only test items for this objective. 

Acceptable Response: 

The child names each of the notes correctly. He indicates the correct note on both 
occasions. 



7. Reads and uses 
symbols for 
recording 
amounts. 



Price tags with amounts 
within the following ranges: 

a. 8c, 7c, 9c, 5c 

b. 15c, 12c, 17c, 20c 

c. 32c, 45c, 21c 16c 

d. 98c, 33c, 76c, 84c 

c. overSl and under $20 

Paper and pencil 

A collection of coins for the 
child to count. 



PROCEDURE: 

• Show the child, one at a time, the price tags within the selected range. 
Say: "Read this." 

• Give the child pencil and paper. Name an amoura within the selected range, for 
example fifty-five cents, one dollar fifty cents, . . . 

Say: "Write this amount." 

• Give the child a selection of coins. 

Say: "Count these and write down the amount. 



(Continued over) 
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MONEY 



OBJECTIVES. 
Thi Child... 



TEST MATERIALS 



(continued) 



TEST PROCEDURES and COMMENTS. 



Repeat the activities, reading other price tags, writing other amounts from dictS' 
tion, and recording the totals of other selections of coins, to give the required 
number of test items within the selected range. 

Acceptable Response: 

The child reads the amounts on the price tags correctly. He writes the amounts, 
using numerals and the symbols c and $. 

Note: If the child attempts to write the amounts in words, ensure that he under- 
stands that numerals and symbols are required. 



Undentandsthe 
need for money. 



PROCEDURE: 

Ask : "Why do people need money?" or 
"Why is money used?" or 
"What would happen if there was no money?" 

Acceptable Response: 

The chOd indicates in his answer that he knows that money is used for buying and 
selling, and that without money a cumbersome barter system would have to be 
used. 
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ItMPERATURE 



OBJECTIVES. 
The Child... 



TEST MATERIALS 



TEST PROCEDURES and COMMENTS. 



1. Recognises 
diffetenoesin 
temperatuie. 



2. Uses vocabulary 
related to 
temperstutt. 



3. Applies knowled^ 
in environmental 
situations. 



ERIC 



The child's recognition of differences and changes in temperature can be assessed in the 
classroom as he discusses and answers questions about 

• the weather 

• the seasons 

• the time of day 

• his clothing 

• his physical reaction to heat and cold 

• visits to places with different climates 

• science experiments 

• reading thermometers. 



From observations as the child takes part in activities as in 1 above, the ceacher will note 
familiarity with vocabulaiy such as hot, cold, wami, warmer, thermometer, degrees, . . . ^ 



The child's skill in applying knowledge of temperature in the enviromnent can be 
observed in the classroom as he engages in "ctivities such as 

• making weather records and charts 

• making graphs involving temperature 
(See Number, Objective 40.) 
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OUTLINE OF TRIALLING. 



FEEDBACK 

This series of goals or objectives, together 
with the lists of activities for as;}essing a 
child's grasp of knowledge, skills or under- 
standings in each, were devised and set 
down in the first instance by the members 
of the North Sydney Region Infants' 
Mistresses' Council Committee, and a draft 
document was produced based on this 
work. The text of this document has sub- 
sequently been extended, modified or other- 
wise amended in response to feed-back 
organised by the Committee in order to 
involve teachers, and others interested in 
teaching procedures, in assessment of the 
usefulness and practicability of the tests. 

Feedback was organised to come from 
seven sources. These were: 

1. Trialling of the test procedures in 
schools. 

2. Discussions with trialling teachers in 
in-service groups. 

3. Coraments from users in the fomi of 
annotations written in the trialling 
documents concerning the text of the 
document. 

4. Responses to Questionnaires returned 
from all those taking part in the initial 
testing. 

5. Perusal of children's Response Sheets 
sent to the Committee after testing. 

6. Assignments written by C.A.E. mathe- 
matics students in their third year of 
training. 

7. Comments by and discussions with 
mathematicians, academics, college lec- 
turers, and others interested in this 
aspect of education. 

Below is an account of the planning and 
results for each of the seven sources of 
communication. 

1. Trialling of the test procedures in 
schools. 

(Findings from this trialling came to 
the Committee by means of 2, 3, 4 and 
5 in the list. See below for detailed 
discussion of each aspect.) 

The tests were trialled in 42 schools or 



departments, with 136 teachers, which 
involved at least 4,000 children to 
choose from, and 544 actually tested. 

Not all the children tested of course 
were experiencing failure; a number of 
average and above average achievers 
were included by teachers so that they 
could familiarise themselves with the 
methods of testing. 

At the N.S.R.I.M.C. meeting in 3rd 
term 1977 mistresses present were asked 
to indicate their willingness to take 
part in the trialling scheme and to 
commit their schools to participate in 
the project. They were asked also to 
ascertain if the Primary Department of 
their school would be willing to co- 
operate, with teachers of years 3 and 
4, and if so to inform the committee. 

Following this, three categories of 
schools were selected, to follow some- 
what different programmes and 
schedules: 

I. Schools with small infants' depart- 
ments; all infants' staff to partici- 
pate. 

II. Larger infants' departments where 
one teacher from each grade, 
K - 2, would participate. 

III. Infants' and Primary Departments 
where one teacher from each grade, 
K - 4, would participate. 

At a subsequent meeting of mathematics 
advisers, lecturers and co-ordinators, a 
further category was added following 
an offer by Dr. R. Perry of Mitchell 
College of Advanced Education. This 
was: 

IV. Small schools in the Bathurst area. 

Trialling teachers of schools in cate- 
gories I and II were to be given some 
in-school familiarization of the docu- 
ment before beginning testing. In cate- 
gory I this was whole-staff discussion 
and whole-staff involvement. In cate- 
gory II it was individual discussion 
between teacher and mistress. Trialling 
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teachers in categories III and IV were to 
be given only a brief letter of explana- 
tion and were to familiarize themselves 
with the procedures from the book 
alone. 

Principals and Mistresses of the schools 
in the first two categories were to be 
invited to an In service course at which 
explanations were given so that they 
could conduct the familiarization 
procedures in their own schools and 
departments. 

[nservice discussions were planned for 
Dther teachers taking part so that they 
:ould discuss their progress with the 
committee members during the course 
of their trialling. 

When all woik from the schools was 
:ollated the information was evaluated, 
[t was found that there was very little 
difference in results from categories I, 
[I and III. However, of those small 
schools which took part, the teachers 
riad somewhat different findings frr ri 
the other categories. Most said they 
found the tests to be both unnecessary 
to themselves,' and uninteresting to the 
:hildren. Since there were so few of 
them (7) and so many of the others 
[\29) it would seem that their reaction 
nay be due to isolation, unfamiliarity 
mth the activities used in larger schools 
ind classes, and to pressures of work- 
oad and time. It would not be possible 
to state whether their responses would 
)e characteristic of other small school 
situations. 

:n general, the over-all reactions from 
Jiose taking part seemed to be: 

a) Teachers recognised the need for 

such a series, 
'b) they found the sequence useful, 

c) they indicated that the instructions 
generally were clear, and the tests 
easy to follow and to administer, 

d) they found that planning and time 
factors caused the greatest problems, 

e) they located and pointed out areas 
where they found difficulty or 
ambiguity in giving, marking or 
interpreting tests. 



The particular and detailed findings of 
their trialling were indicated in com- 
ments which were written on the 
document page_s^_Jn answers to the 
questionnaires and in response to 
personal discussions at the inservice 
courses, all of which are discussed in 
detail below. 



2. Inservice Discussions. 

When trialling had been in progress for 
some time, the special inservice courses 
which had been planned were held; at 
these the trialling teachers met and 
discussed their work with committee 
members. 

The schedule of these meetings was as 
follows: 

Jst March, 1978. Principals and mistresses 
of city schools taking part in the 
trialling were invited to Naremburn 
Inservice Centre. At this meeting it was 
explained that use of the trialling book 
was to be evaluated under varied condi- 
tions where teachers had different 
degrees of guidance. In some schools 
the teacher would be given the book 
with a request that he/she use it after 
individual reading of the text; in some 
schools teacher and supervisor would 
discuss the text and plan the pro- 
cedures; in others there would be whole- 
siaff discussion and planning. It was 
explained that reaction from teachers 
working under these different condi- 
tions was necessary because it was felt 
that the book in its final form would be 
purchased and used by 

• individual teachers who felt a 
need to assist children in their 
own classes; 

• principals or mistresses who 
wished to initiate a school 
programme of help for all 
children with difficulties. 

The book therefore must be useful to 
and understood by teachers working 
alone, and also those working together 
in a whole-school context. 
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The necessary number of trialling books 
was given out and signed for, so that an 
accurate recording of returns could be 
kept. 

The role of the principal or mistress in 
initiating and monitoring the pro- 
gramme in the school according to the 
category in which it was placed was 
explained, and the follow-up (inservice 
for teachers, questionnaires, return of 
document, etc.) outlined. 

17th April 1978. Teachers of schools in 
Category I and Category II who were 
to carry out the tests were invited to 
attend. Discussion of the document 
was held and the role of the teacher 
explained. Very little testing had 
actually taken place at this stage. 
Kindergarten teachers did not attend 
this meeting as it was felt it was too 
early in the year for them either to leave 
new entrants or to begin assessments 
of these children's difficulties. 

6th July. 1978. Teachers in Category III 
were invited to attend discussions- 
These teachers had had no staff dis- 
cussions at their school. They came to 
talk about their involvement, their 
introduction to the document, their 
leactions, their difficulties and their 
test experiences to date. 

19th July. 1978. Kindergarten teachers 
from the Category' I and Category II 
schools were invited. Their pupils were 
now integrated in the schools and they 
were able to assess the usefulness of 
the early tests in relation to these five- 
year old children. 

At all these meeting? teachers discussed 
their findings, reactions, difficulties and 
misunderstandings. They told of their 
methods, materials, failures and success- 
es. They found mistakes and misprints. 
They criticised weaknesses, indicated 
strengths, suggested modifications, 
recounted individual experiences and 
outlined school plans or policies with 
regard to testing, assessing or helping 
pupils. 

Notes were made of all the 



discussion points. 

Resulting from these discussions, a 
number of changes were made. These 
were mainly as outlined below. 

• Extra Notes of explanation 
were provided. 

• Some instructions were set out 
in greater detail. 

• Additional procedures were 
included where it was felt that 
activities had been overlooked 
or understandings not catered 
for. 

• Definitions were provided 
where it was felt these added 
to the clarity of the explana- 
tions (e.g. "oblong"). 

• Ambiguities were removed by 
using more definite sentence 
structures. 

• Additional examples were pro- 
vided where it was felt these 
assisted teachers. Sometimes 
further diagrams were included. 

• • The text was broken or re- 

arranged for easier reading. 

• Explanations of the rationale 
were expanded. 



3. Annotations in the Trialling Document. 

Teachers trialling the procedures were 
each given one of the documents, with 
instructions that it must be returned 
to the committee on a specified date 
and that any comments on the text or 
tests would be welcomed. 

Comments were asked for on the 
following: 

The format of the document; 

the wording of the instructions or 

questions; 
the descriptions of the test procedures; 
the availability of certain test materials; 




the ease (or otherwise) of construction 

of other test materials; 
the comprehensiveness of the tests; 
the reactions or replies of children; 
the adaptations of wording vised by 

the tester; 

the n on -provision, or further provision, 
of test items; 

any difficulties or ambiguities encount- 
ered; 

any mistakes, omissions or misprints; 
any otiier matters which the tester 
would like to mention. 

Teachers were asked to write their 
suggestions and comments on the 
"facing" pages of the book wherever 
appropriate, and to list on the cover 
the page numbers of the text where 
comments were made. 

The dates for the return of the trialling 
documents varied according to the 
category in which the user*s school was 
placed. 

There was 100% return of books. Each 
was "marked off* a master list as it was 
received back by the committee. 

The committee studied and evaluated 
the comments written for each batch 
of books as they were received. Some 
of the books had very few textual 
comments; these generally contained 
case histories or quoted children's 
answers (either amusing or inconclusive). 
Others found misprints and inconsis- 
tencies. Many suggested better wording 
or gave examples of their own changes 
to the suggested words. Some books 
contained masses of comment, some 
very few. Often a pertinent comment 
came from a book with very few 
annotations. Great interest in and care- 
ful perusual of the document was 
evidenced by the detailed and wide- 
ranging nature of the annotations. The 
length of service of the teacher did 
not seem to have any particular bearing 
on the nature of the comments, except 
that teachers with the least number of 
years of service generally made more 
sweeping statements. 

The comments were in general similar 



to, but more detailed than, those noted 
from the inservice courses, and the 
resulting changes were of the same 
nature, i.e. extra Notes, expanded 
instructions, additional procedures, and 
specific definitions. 



4. Responses to Questionnaires. 

Questionnaires were sent ot all the 
teachers in each category; in the 
response forms schools were named, 
but the individual teacher was not 
identified. The questions were set but 
under three headings: Interpretation of 
Text, Administration of Tests, and 
General. These Questionnaires were 
given out, and returned, at different 
times according to the Category in 
which the teacher's school was placed. 
Relevant comments from these were 
extracted and findings collated. 

Questions on the interpretation of the 
text were answered in detail, also those 
on administration. Those on the general 
section were not so productive of 
comment. 

An analysis of the individual questions 
indicated fairiy general agreement in 
most sections. An indication of the 
types of responses is given. 

The first set of questions concerned 
Interpretation of the Text. 

What was your reaction to the whole 
document on first reading? Why? 
Neariy all the respondents express- 
ed horror, amazement or shock at 
the thickness of the volume. (In 
its trialling form, its measurements 
were 31cm x 25cm x 4.5cm.) 

Did your reaction change later? 
If so, why? 

Neariy all changed their reactions 
when they actually examined the 
contents and discovered the pur- 
pose of the tests and their compre- 
hensiveness, and realised that they 
did not have to read it all nor 
administer all the tests, nor involve 
all the children. 
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How clear did you find the explana- 
tions in the introductory state- 
ments concerning 

(a) Rationale? 

Nobody expressed any diffi- 
culty with this section. 

(b) Recording? 

Nearly all found the explana- 
tions quite clear — one or two 
did not see the necessity for 
extensions of the code beyond 
/ and ^ 

Were you able to understand 

(a) The purpose of the tests from 
the Objectives stated? 

All seemed able to understand 
the purpose although a few did 
not agree with the necessity for 
carrying out the tests (as they 
knew what the tests would 
reveal without having to give 
them). 

(b) The language used in describing 
the test procedures? 

There were no adverse com- 
ments, indeed no very specific 
comments. 

(c) The language used in setting 
out the Acceptable Responses 
from the child? 

All seemed to find this clear 
and easily comprehended. A 
few suggested a bolder kind of 
print for clarity or for catching 
the eye. 

Was there much need to adapt the 
wording in the test items to suit 
individual children, or to clarify 
their responses to the test questions? 
Many teachers admitted to chang- 
ing the wording either to agree with 
their own mode of presentation or 
because the suggested mathematical 
language had not been taught. 
Many of the changes recorded were 
not significant. 

Did you find the format of the 
suggested Child's Response Sheet 



easy to follow? 

Nobody suggested that the format 
of the sheet was hard to follow. 

Did you find it difficult to record 
the Objectives briefly on the 
Child's Response Sheet by using 
''Key -Words"? 

Only one person found it difficult 
to select Key-words. This person 
wanted a suitable list published. 

Did you find the marking code 
adequate? 

Most triallers found the code suit- 
able; a few still preferred just ✓ 
and X. 

Have you any other comments 
concerning the interpretation of the 
whole document, or parts of it? 
No significant comments emerged, 
in fact very few teachers answered 
this question. 

The second set of questions concerned 
Administration of the Tests. 

Before beginning testing, what 
familiarization procedures were 
adopted? (Independent reading of 
document? Individual discussion 
with mistress/principal? Whole-staff 
involvement? Other?) 
Most teachers outlined the pro- 
cedures used in their schools; these 
followed those suggested by the 
categories of their placement. How- 
ever a surprising variety of instruc- 
tions was given to teachers in 
Category I, in spite of the fact that 
the priri^^pals and mistresses all 
received the same briefing. 

What classroom organization was 
required for administering the tests? 
Teachers outlined their strategies 
for finding time to test. These 
included team-teaching, withdrawal, 
relief by mistress, and utilization 
of library, assembly, play, scripture 
or resource periods. They described 
the advantages and disadvantages of 
each. Some used group-work situa- 
tions, but commented on the 
adverse effect of distraction. 
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How were children selected for 
diagnostic testing? (Low marks? 
Constant failure? Lack of progress? 
New pupil? Other?) 
All the above were used. 

Were average and bright children 
tested in order to gain familiarity 
with the test procedures? Was this 
beneficial? 

Many selected bright and average 
children so that they themselves 
could learn the test procedures. 

How long (in general) did you 
spend with each child before 
arriving at a diagnosis? 
Comments varied concerning the 
length of time taken. Sometimes, 
particularly where a child was 
tested in the afternoons, fatigue 
caused a postponement. A few 
took as little as ten minutes, some 
about an hour. The general average 
seemed to be 20 - 25 minutes. Tests 
in measurement took longer. When 
students tested, they found many 
procedures could not be given, as 
the work had not previously been 
treated in the classroom. 

How many Objectives (in general) 
had to be tested before arriving at 
a diagnosis? 

The usual response was four, or five, 
once a starting point was decided up- 
on. Occasionally teachers started at 
the beginning as a matter of course, 
but usually "early" starting points 
were for the purpose of winning a 
child's confidence and ensuring that 
he was comfortable in the situation- 

How did you select the objective at 
which to commence testing a child? 
At the level of the rest of the class? 
At the level of a suspected weak- 
ness? At the beginning or at a level 
too easy, to ensure confidence? 
Answers spread over the three 
methods fairly evenly. 

How successful was your method 
of selection? 

Most teachers seemed satisfied with 
their selection. 



Was there an Objective in which a 
number of the children you tested 
continually Jailed in the test items? 
Can you suggest a reason for this 
common failure? (Not taught? 
Difficult concept? Other?) 
Most teachers did not find such an 
objective. Those who did, indicated 
(a) they had not taught the subject 
matter or (b) the test was beyond 
the child's grade level. 

Were the test materials suggested 
readily available or easily made, 
and suitable for the purpose? 
Most teachers agreed that the 
materials were in general easily 
found in schoolrooms. Difficulties 
were mainly with the beam balance. 
(A suitable, accurate balance is 
difficult to obtain commercially 
even from educational stores.) 
Teachers' aides were often employ- 
ed advantageously in assembling, 
organising or manufacturing equip- 
ment. 

Have you any other other com- 
ments concerning the administra- 
tion of the tests? 

Very few teachers responded to 
this; those who did re-iterated the 
difficulty of arranging time slots or 
finding quiet places for testing. 

(Mistress/Principal to answer ) 
When you re-tested a child prev- 
iously tested, in order to ascertain 
reliability of test procedures, were 
your results similar? 
Most agreed that the results were 
similar if the re-test was given a 
short time after the previous test 
before further learning took place. 
In a few instances the results were 
better perhaps because of the 
previous test experience, or increas- 
ed confidence, or the greater skill 
of the tester. 

(Mistress/Principal to answer ) 
How would the results of this 
test be useful to you in school 
organization? (Class placements? 
Disciplinary policies? Work of 
resource teachers? Purchase of 



247 



260 



equipment? Other?) 
Most replied that the chief benefits 
were in curriculum planning, in 
programme making, in understand- 
ing children's needs and in high- 
lighting equipment needed for 
activities. 

The final set of questions was of a 
General nature. 

Do you consider that test series 
such as this are necessary? Useful? 
Most respondents considered the 
tests useful in that they enabled 
teachers to understand and help 
pupils. The list of ordered objec- 
tives helped them evaluate their 
teaching sequences. 

Did you find the knowledge gained 
from the testing valuable to you in 
terms of 

(a) your understanding of the 
child^ Many did not respond; 
of those who did a number 
said they already understood 
thei*: pupils well enough not to 
need any tests for this purpose. 
Others said they gained insights 
into the child's thinking not 
possible before (and not only 
mathematical insights). 

(b) advantages or benefits for the 
child? There were not many 
replies to this; those who 
answered said that the child 
gained confidence and import- 
ance from the testing situation, 
and established a better 
relationship with his teacher. 

This series of tests is based on 
evaluation of stated objectives. Do 
you feel '^comfortable*' with this 
approach? 

All except one of those who replied 
said they felt comfortable with this 
approach. No reason was given for 
the exception. 

// not, what approach would you 

consider more appropriate? 

No other approaches were mention- 



ed or suggested here. In other 
papers received, a few suggestions 
were offered for shorter screening 
tests. 

After arriving at a diagnosis from 
study of a child's Response Sheet, 
were you able to arrive at a con- 
clusion about the child's level of 
achievement, orhi's difficulties? 
All those who replied (about Ya, of 
those received) had no difficulty, 
and tliis was borne out by the 
detailed diagnosis statements on the 
Response Sheets. 

Were you able to make a decision 
in each case about the kind of 
follow-up work required? 
All those who diagnosed the 
difficulties said they were able to 
suggest a suitable follow-up pro- 
gramme. This also was borne out 
by the detailed follow-up plans 
written on the Response Sheets. 

The responses from the Questionnaire 
led to some changes in the text of the 
document. Further ambiguities in the 
tests were discovered and corrected. A 
few omissions in sequence came to 
light and were corrected. Wherever a 
teacher's misunderstanding was shown 
to have arisen from a too brief state- 
ment in the text this statement was 
expanded. Occasionally it was felt that 
further explanation was needed in the 
Introduction; additional paragraphs 
were inserted to cover points raised. 



5 . Children's Response Sheets 

At the end of the trialling period for 
each category, the children's Response 
Sheets were returned with the annotat- 
ed Trialling Document. These Response 
Sheets were scrutinized both as to the 
use of the marking code and the 
teacher's comments on the tests. The 
diagnosis recorded, and the follow-up 
suggested, where included, were also 
studied for information on teachers' 
attitudes and findings. 

The Response Sheets received sriowed 



by the ticks and crosses that the testers 
had carried out the procedures faith- 
fully, and the comments on the child- 
ren's performances further revealed the 
teachers' careful observation of the 
children as they made their responses. 
The Committee realised from scrutiny 
of these Response Sheets from anony- 
mous children how vital the comments 
column is for expanding or interpreting 
the verdict of the ticks and crosses. 

The type of class in which the child was 
placed (e.g. parallel, graded, . . . .) did 
not appear to have any bearing on the 
general results, nor did the length of 
the teacher's experience. In all cases the 
child was tested by his own teacher, 
except where the mistress re-tested, 
or a student carried out an assignment. 

No teacher, apparently, had difficulty in 
finding keywords. Although these varied 
considerably all were appropriate, and 
easily led to the recall of the complete 
statement of the objective. 

Excellent diagnostic statements were 
made, and where follow-up was indi- 
cated this was appropriate and 
thoroughly planned. No useful modifi- 
cations v;*ere suggested. One person 
suggested that complete objectives, 
together with keywords, should be 
printed in a blank book format. For 
obvious reasons this is impractical and 
wasteful — a whole book is not needed 
to record tests for about half a dozen or 
so objectives at a particular level. The 
suggestion that pads of blank response- 
sheets could be made is much more 
sensible and useful. 



College Students' Assignments. 

Two Colleges of Advanced Education 
(Alexander Mackie C.A.E., and Sydney 
Teachers' College) were involved and 
seventy-five College students took part 
in the trialling — all had had sufficient 
training to be aware of the concepts 
and activities involved and to be com- 
petent in organising them. Students of 
S.T.C. trialled the Measurement section 
and of Alexander Mackie C.A.E. the 



Number section. Activities they carried 
out were narrated in detailed form, and 
their findings set out at length. 

The assignments of the College students, 
which included their written stateme : 
their questionnaires and response 
were sent on to the Committee, s ^ 
gave new insights into the trialling r a 
a different point of view because ol 
the students' youthful enthusiasm, 
literal approach to instructions and 
complete honesty in judgement. They 
were not dulled by years of routine 
expectations. They took their mathe- 
matics and their theory of teaching 
seriously, and they had no **axe to 
grind" in stating their verdicts, since 
the children they tested were not the 
children they had taught (or were 
supposed to have taught). They 
practised in a range of school types 
from inner city to affluent outer sub- 
urbs and they included migrant children 
in their samples. 

Aspects emerged which were different 
from those noted by established 
teachers in schools. 

The students' comments revealed cer- 
tain attitudes amongst class teachers 
(e.g. a definite bias against certain 
strands), and also showed the Com- 
mittee variations and differing inter- 
pretations possible in the instructions 
for certain procedures. 

Notes of explanation on evaluation 
policy and purpose were added because 
of some of their comments. Where 
instructions were found to be inexact 
these were rewritten. 



7. Comments from Academics. 

Two meetings were held with academics 
involved in mathematics education, 
one before the trialling period and 
one aftp'l' its conclusion. Some of these 
peoplj Jiad taken part in trialling 
prb(:e'dufes of their own in the interven- 
ing "period. At both these meetings 
relevant "" comments were noted for 
later assessment and possible inclusion 
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in the revised document. Comments 
from the second of these meetings were 
particularly numerous. In addition, 
"review" copies of the document were 
sent to other academics too far away to 
attend; some of these people returned 
written comments, which were studied 
and noted by the committee. 

Letters from academics, mathematics 
lecturers, inspectors, mistresses and 
class teachers were also received and 
considered. The comments from all 
these sources were most valuable and 
led to many alterations, ensuring 
greater clarity, consistency and 
mathematical accuracy in the text. 



Discussion Points — definitions. 

Some matters raised but not acted upon 
were from people living outside N.S.W. 
(sometimes outside Australia) and obviously 
working from a different syllabus. Since the 
tests are not designed to find the mathemat- 
ically mature, but are to assist those who are 
failing in what they have been taught, the 
syllabus from which the children have 
worked has a bearing on the tests given, and 
where a different syllabus is involved, 
modifications would have to be made. The 
following matters are of this type. 

* Zero and nought, rectangle and oblong. 
These terms relate to convention or 
definition. The definitions followed here 
are those stated in the present N.S.W. 
syllabus of mathematics. 

* Mass and Weight, In N.S.W. there is an 
attempt to show the distinction 
between these, and to use the word 
"mass" correctly in the early stages, so 
that later the word "weight" may be 
understood. 

* Rod action for subtraction. Test pro- 
cedures are based on the N.S.W. method 
of representing this operation (one rod 
covering all or part of another). Where 
some other system of rod representation 
is used with Cuisenaire (or other) rods, 
modifications would have to be made. 

* Graphs: use of a base line. Children in 



N.S.W. are taught, and expected to use, 
line graphs only (not "pie" or other area 
graphs); they are shown the base line to 
allow for easy interpretation, and to 
lead on to ti e notion of the two axes. 
While it would be possible to construct 
a legitimate line graph without a base 
line, it would be very difficult for a 
child to interpret or find other informa- 
tion frvim it. But in any case the 
purpose of the test is to find where a 
child is failing with what he has been 
taught (if he has been taught) and is not 
to discover the creative or Innovative 
child. 

* The word ''train** to describe a line of 
rods all of the same colour. The rod 
vocabulary used in N.S.W. Depart nent 
of Education publications is used in this 
book. Adaptations rvAy be made if 
other terms are used. 



Discussion Points ~ rationale 

Other points were brought up, involving 
policies and underlying principles. 

All are of a general nature and are the result 
of the careful, interested, detailed appraisal 
of the. reviewers of the document. The 
committee members were grateful lOr the 
opportunity to consider and discuss these 
matters. After due deliberation it was 
decided to make no alteration to the text 
either in explanations as already given or 
procedures as already described, other than 
to indicate here the matters which were 
discussed and the committee's attitude to 
them. 

* That there is too much emphasis on 
sets. 

It is pointed out that there is no 
emphasis on sets for the sake of sets, as 
in Set Theory, merely an emphasis on 
things as they group and re-group in 
the environment. The language used 
in connection with sets is the most 
efficient wa) describing these actions. 
See page 23. 

* That there is the possibility that 
teachers may give children the rod tests 
even though they have not worked with 
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ods, thus causing trauma or disadvan- 
age to the children, 

The intended application of the tests 
s clearly stated. The purpose is to 
liscover whether the children under- 
tand the work they have been doing 
vith rods and how it is related to the 
jnvironment. If children who have no 
inowledge of rods are given the tests, 
he results will merely confirm this. 

rhat there are no tests of attitudes. 
X was felt that specific tests of attitudes 
supposing the committee could devise 
hem) would not be of great use for 
classroom teachers. Comments from 
rialling teachers highlighted the fact 
:hat the one-to-one face-to-face situa- 
:ion did in fact reveal a great deal about 
ittitudes that was extremely useful 
-.0 the teacher in less obvious and more 
iublle ways, and led to modifications 
n the way a child was managed in 
:lass. 

That the complete series of tests is long, 
2nd that shorter samplings of the 
Objectives could be given, which would 
either give a quick idea of a child's 
progress, or act as a screening device, 
it is again stressed that the tests are not 
designed to find out who is failing. 
They are designed to be used with a 
child who is known to be failing, to find 
out where he is failing, and possibly 
even why he is failing. To find the 
particular detail in which a child fails 
will require detailed tests. 

That some of the Objectives are not 
set down in the correct order. (A 
variety of suggestions for correcting or 
improving the order was given, e.g. 6 
after 9, 15 before 7.) 

It was stated in the introductory notes 
that the Objectives are not listed in 
strictly hierarchical order, because it is 
impossible to arrive at such an order, 
and in any case all children do not 
progress through the Objectives in an 
identical order. 

That the term ^'number sentence'* be 
replaced. 

(It was suggested that the terms 
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"number story" or "equation" be 
substituted.) 

The term "number sentence" is that 
used and recommended in the N.S.W, 
mathematics syllabus. "Number story" 
is unsatisfactory as it could be either a 
childish substitute for a conect term, 
or an ambiguous variant to describe the 
problem narrative. "Equation" could 
not include the use of "greater than", 
"less than" and "is not equal to" in 
describing number relationships. 

That only certain fractions should be 
included, e.g. halves, quarters, thirds, 
and that all others should be excluded 
or reserved for '^advanced " children. 
Ideally, if a child understands the con- 
cept of fractions as such, the number of 
"parts" does not materially affect the 
relative difficulty of the different 
fractions. By including tests of each 
category of fractions the teacher may 
ascertain whether the child understands 
the whole concept, or whether only 
certain common fractions are known. 
A decision can then be made as to the 
desirability of working with other 
fractions, based on the degree of 
maturity of the child, or on the use 
such knowledge will be to him. 

That topics are included which are only 
suitable for **able'' or '^advanced'' 
children. 

It is not intended that children be given 
tests of work beyond that suited for 
their grade level, nor is it intended that 
the tests be used to find, or extend, 
"able" and "advanced" children. The 
work as set down forms part of a 
learning sequence. It must be remember- 
ed that topics suitable for "advanced" 
children in one grade, may be (and 
usually are) the topics for the "average" 
children in the next grade. Hence it is 
not possible to state in the descriptions 
of the procedures whether they are 
suitable for "advanced" children only, 
unless age and grade are also to be 
specified for each procedure. Since the 
tests are designed so that the tester may 
follow the progress of an individual 
child it would be undesirable to state 
definite grade levels. (The suggestions 
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v^ tiich are given on page 16 are sugges- 
tions only but are designed to protect 
young children against being subjected 
to tests designed for older children.) 

That the tests take too long to 
administer. 

It has been admitted that one-to-one 
tests are time-consuming, but this 
cannot be avoided if a child needs 
individual help; however this is a small 
price to pay if it means that the success 
of a child's mathematical future is 
thereby assured. One commentator 
complained that it took 35 minutes to 
give nine tests! This appears to the 
committee to be very speedy testing 
indeed! Time taken in diagnostic 
testing now should save much time in 
future remedial planning, teaching and 
testing. 

That the language of the tests should be 
standardised to help teachers. (This was 
so that teachers when making adapta- 
tions to the text do not "cue" children 
by suggesting an answer.) 

Adequate notes regarding prompting are 
included. (See page 21.) It is felt that 
standardization would be most undesir- 
able when the object is to probe the 
degree of understanding in individual 
children. An experienced teacher free to 
adapt the wording of the various proce- 
dures may be able to identify a number 
of intermediate levels of understanding 
or achievement. 

Standardization of language is only 
necessary when comparison of results 
is to be carried out. This is not the 
purpose of these tests. 

That because there are so many tests, 
set out in so much detail^ teachers will 
go into a state of ''quantity shock" 
when presented with the total array 
of testing procedures. 
If teachers feel that they have to 
administer all the tests, or that a child 
has to be subjected to all the tests, such 
a reaction would be justified. When 
teachers realise that the quantity is 
there to allow for a better selection to 
be made of suitable tests for a particular 
child, then the state of shock should 



disappear. This has already been covered 
in the introductory notes. 

* That teachers may not be clear as to 
the focus of importance in Objective I; 
is it Attributes in general, or is it certain 
attributes only (as specified in the 
description) or is it knowledge of the 
vocabulary employed in designating 
the attributes (e.g. the words **blue'\ 
**rough'\ ''round" etc.)? 

Actually there are three levels to be 
discerned in this Objective. 

i. All objects, animate and inanimate, 
have certain properties or character- 
istics which we call attributes. The 
Objective is designed in the first 
instance to ascertain if the child is 
aware of this (that all objects have 
attributes), and also of the fact 
that a whole range of attributes 
exists which can be applied (when 
appropriate) to the objects he sees 
around him. (A particular attribute 
can be applied to a number of 
different objects, e.g. wooden 
spoon, wooden box, wooden block.) 

ii. Since obviously the whole range of 
possible attributes cannot be taught 
and tested, it is necessary that a 
selection be made; it is reasonable 
that the attributes chosen are those 
most useful for the child's present 
and future studies (e.g. those of 
colour, shape, size). 

iii. Such properties or characteristics 
must be recognised by the child. 
They are described in words (which 
are usually adjectives, or adjectival 
phrases). For our "normal'* child- 
ren (i.e. not deaf, blind or mute) 
recognition of attributes involves 
also knowledge of the relevant 
vocabulary with which we discuss 
such attributes. Hence the test 
must be conducted using these 
words, and the child's understand- 
ing must be judged from his know- 
ledge of them. In this sense the 
test is a test of the understanding of 
certain attribute-words. 

* That a "standard card index system'' 
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muld be preferable to the whole-book 
system of presenting the tests, (The 
advantages suggested were (i) the handi- 
cap of book size would be overcome, 
(ii) each test would be on one card 
^perhaps colour coded), obviating the 
difficulty in administration caused by 
turning over pages, and (iii) kits of 
materials for the various tests could be 
assembled and packaged within the 
school, and the relevant cards for 
testing could be stored with the particu- 
lar kits of materials.) 

Teachers in discussion expressed a 
preference for keeping the tests in one 
volume, to prevent loss and facilitate 
review. The use of separate cards would 
increase the likelihood of loss, which 
causes a lack of continuity, and would 
destroy the possibility of frequent 
over-all review. Availability of the tests 
in "card** form as a sole presentation 
would thus be undesirable. But if used 
as a supplementary aid the idea has 
much merit. When materials for a test, 
or series of tests, have been assembled 
it is time-saving and economical if these 
can be kept together for future use. 
Perhaps indexed stackable containers 
could be used. Teachers can add to the 
value of such kits by filing with each 
kit sets of cards containing the relevant 
tests for that kit (one test per card). 

That the book should not be dissemi- 
nated without prior inservice training. 
(This was so that there should be no 
abuse in using or interpreting the tests.) 

The purpose of trialling the tests in a 
variety of types of schools, and using 
teachers who have been given a variety 
of degrees of guidance was to ascertain 
whether teachers could undestand the 
purpose and language of the tests from 
the text alone and could administer and 
evaluate the tests in the way intended, 
without other assistance- 

All the oral and written responses from 
the trialling teachers would seem to 
indicate that they could. Where there 
were difficulties in the initial writing 
these have been, as far as possible, 
eliminated following teachers* comments 



during the period that the document 
has been progressively revised and 
retrialled. The committee feels that 
although in-school and in-service guid- 
ance are most helpful, any intelligent, 
caring, resourceful teacher can use the 
document unaided. It is intended that 
the first edition of the book be used 
primarily by teachers in the North 
Sydney Region of N.S.W., and that this 
further trial may lead to additional 
revision, if necessary. 

* That with children for whom English 
is a second language the book may cause 
difficulties. 

This was discussed at length. It was 
recognised that there are difficulties 
with these children in schools. The 
following points emerged. 

• The tests may indicate whether ^ 
child*s difficulty is one of language 
only, or of mathematics only, or 
of both language and mathematics. 

• The format and suggested pro- 
cedures may give guidance as to 
the type of English words which 
could be included in a language 
programme . 

• Where a child has too little English 
fo valid testing, translation into his 
own language would be necessary 
before any assessment could take 
place; the tests however provide 
the subject matter to be translated. 

• It is desirable that a teacher give the 
tests; a parent unless previously 
a teacher could not interpret the 
responses. A bi-lingual parent could 
however work in conjunction with 
the teacher, translating the ques- 
tions and the responses, to allow 
the teacher to assess the child's 
level of mathematical understand- 
ing. 

* That the Geometry section is very 
limited, nothing is included on direction, 
position, orientation, scale, etc. 

The committee members found it 
strange that while a number of critics 
considered that some topics were only 
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suitable for "advanced*' children and 
so should not have been included (e.g. 
fractions other than halves, quarters 
and thirds; "difficult" vocabulary ; 
certain types of number sentence 
such as n 9 — 6) others suggested 
new and different topics for inclusion. 
Some of the topics nominated, it 
is agreed, would provide fascinating 
activities for children. However since 
the tests are designed to help children 
who fail in given work on prescribed 
topics, the committee felt they could 
not include innovative subjects which 
very few teachers would have presented. 
The most that could be done here was 
to indicate and test ways in which 
prescribed topics could be developed 
and extended to give children greater 
understanding of their work, for 
example in the properties of plane 
figures, or in the interpretation of 
graphs. The non-inclusion of tests for 
any particular mathematical topic does 
not of course indicate that an innovative 
teacher should not develop a course 
for children in that topic. 

* That regular recording of ^'success*' or 
''failure " is not good psychology. (It is 
not clear whether this refers to the 
effect on teachers or children!) 

Whether or not it is good psychology, 
it is necessary for a teacher to know 
when a child is failing in certain aspects 
of his work, and to find out where and 
why he fails. To do this certain tests are 
given, in some of which he will succeed 
and in some of which he will fail. When 
the teacher knows those in which he 
fails she can attempt to diagnose the 
reasons for such failure and plan learn- 
ing or remedial programmes to ensure 
future success. It is not intended that 
the child should be aware of the number 
of his successes and failures or even that 
his responses are being labelled in. this 
way. (All that he should realise is that 
his teacher is endeavouring to help him.) 
That this procedure of recording 
successes and failures should become 
regular for a particular child is certainly 
not envisaged. If the teacher is helped 
by the substitution of phrases such as 
"competent'V**not competent" or 



**understands'7**does not understand", 
or even "successfur7"is not successful" 
then of course these may be used 
instead. 

* That the length of the descriptions of 
test procedures and acceptable responses 
should be greatly shortened. 
This suggestion was made by several 
reviewers and was considered carefully 
by the committee while the document 
was being progressively amended. In 
each case the comment came from an 
educationist not now working in the 
classroom. Although practising teachers 
found the document lengthy, not one 
teacher asked that the descriptions 
generally be shortened, nor did any 
teacher point out how a particular, 
procedure could be stated more briefly. 

In nearly every case where the committee 
members found an ambiguity, a mis- 
interpretation or an uncertainty in 
interpretation an analysis of the situa- 
tion showed that it resulted from the 
brevity of a description of procedure or 
material or response and that the 
difficulty could be avoided by giving 
more detail in each sentence or adding 
further sentences. At discussion sessions 
teachers asked questions about words 
and phrases causing difficulty of inter- 
pretation, and asked that these be 
expanded so as to avoid these 
difficulties. Teachers did not like 
instructions such as "Continue in the 
same manner using similar material", or 
**Proceed as described above for the 
previous activity", or "Ask similar 
questions for the other objects, some- 
times substituting longer for shorter''. 
They asked that in statements like the 
first, the manner and the material be 
set out; that in statements like the 
second, the procedures be written in 
full again so that there would be no 
turning back of pages; and that in 
statements like the third, the questions 
with their substitutions be actually 
listed. Where considered advisable, this 
was done. 

The descriptions of material sometimes 
caused trouble if briefly stated. When 
materials were listed as "two equivalent 
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jels J" objects*' teachers asked that 
:he range (e.g. 1 • 10 or 1 - 20) be given, 
ind asked whether the sets were to be 
irranged so as to show their equiva- 
ence, or were to be in random array. 

[f a child was to be asked "Is this 
longer or shorter? How do you know?" 
teachers asked for a fuller statement 
3f the Acceptable Response than "the 
:hild responds correctly", and requested 
an explanation as to w-^ether the 
response if correct was to be given one 
tick or two. 

In all such cases the relevant sentences 
had to be expanded, or further sen- 
tences included. 

There were other occasions where 
teachers expressed no concern and had 
no queries, but the committee members 
became aware when observing the 
annotations on the pages of the text, 
or the tester's comments on a child's 
response sheet, that 'the procedure for, 
or the purpose behind, a particular 
activity had been completely misunder- 
stood. Analysis showed that the brevity 
of the wording was at fault, and the 
steps of the activity were rewritten in 
more detail so that they could be 
better understood. 

Thus, although the Committee would 
prefer that the text be briefer that it is, 
it is not possible to arrange this with- 
out causing difficulties, ambiguities or 
misinterpretations. Teachers demanded 
that statements be full, exact, 
unambiguous and applicable to all 
eventualities. Ensuring this unfortunate- 
ly involved expansion of the text 
rather than pruning into brevity. 

That single-word numerical answers to 
narrative-type problems should not he 
accepted. (It was said that these answers 
are "hardly acceptable here and certain- 
ly would not be in primary or secondary 
where lack of units means poor under- 
standing".) 

It is recognised that older children 
working with more complex problems 
need to affix names to all their 



nni^ifrical answers and partial answers, 
in oider .ivoid en >vs In reasoning 
or interpretation. But it is felt that this 
requirement does not apply here. 

The committee members believe that 
the normal, natural, everyday manner of 
answering a question such as "How 
many birds flew away?" would be with 
the number only e.g. "four". This, for 
young children, would not show lack of 
understanding, particularly if the answer 
were given without hesitation. The test- 
er may, if desired, follow up the 
response by asking "four what?'' t'^ 
elicit the response "four birds". But the 
child should not be considered wrong 
if he does not automatically append the 
noun. After all, adults in normal conver- 
sation do not respond in this way, 
with nouns after every attribute. For 
example: "How many eggs will I buy?" 
''A dozen". (Not "a dozen eggs".) 

Consider the following: 
*'What nationality was Murillo? 
"Spanish" (Not "Spanish nationality".) 
"What colour cardigans do they wear at 
your son's school?" "Green". (Not 
"Green cardigans".) 

"What church does he live near?" 
"Presbyterian". (Not "Presbyterian 
church".) 

If the noun is not automatically attach- 
ed to other attributes, why should we 
expect it to be attached to numerical 
attributes? Further, during the early 
stages confusion can be caused in some 
circumstances by this requirement, for 
instance when explaining the reasons 
for, or testing the understanding of, 
our notation system. 

Consider this discussion about the 
numeral 5346. "How many hundreds?" 
"How many thousands?" The child may 
answer "three", or "three hundreds'' 
or 300) to the first question; these 
obviously do not signify the same 
amount. He may answer "five" or '*five 
thousands" (5 or 5000) to the second 
question, which again are not the same 
amount. The child may be led to think 
there are 300 hundreds and 5000 
thousands; it is obvious that misunder- 



255 



Us 



standings may arise unless the classroom 
responses are interp ? ni consistentlv 

The ability to convert a numeric ^1 
answer into a sentence C'four" \mo 
"There are four birds'* or "Four birds 
flew away") is one that is necessary, but 
does not come naturally to children; it 
will only be possible for their to do so 
after much training and practice. Such 
a skill is useful when giving written 
answers to problems, but will first need 
to be practised in oral form. 

The type of answer which includes 
number and ? >un ("four birds*'), when 



given without prompting by a young 
child, actually shows an intermediate 
stage between one-word answers and 
sentence answers. The child is not so 
much attaching a noun to his numerical 
response, as giving an incomplete 
sentence in which one part is "under- 
stood", for example, "(There were) four 
birds", or "Four birds (flew away)". 

On these grounds the committee 
believes that the three types of answers 
are all natural, logical and permissible 
accOi,. g to the stage of development 
of the child, and that none should be 
considered unacceptable. 



* * * 
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DOCUMENTS USED IN THE TRIALLING PROGRAMME 



In preparation for the programme 

The duplicated and bound form of the 
test procedures hir oeen called the 
'^trialling document" througliout these 
notes. In preparing for its trial use in 
Schools, various printed notes giving 
information to teachers, or requiring 
information from teachers, were issued 
to schools. These printed notes and 
forms are the ones referred to as 
doc ^ms it) md the following 
section. 

It is felt that a perusal of these may be 
of value to people interested in how 
these test procedures were trialled in 
the schools, or perhaps how similar 
projects may be prepared for trialling. 



A. After the complete series of Objectives 
were listed and the relevant test pro- 
cedures were compiled they were typed 
and duplicated on foolscap paper, then 
collated and stapled into book form 
(31cm X ?.4cm x 4.5cm approximately) 
ready for use by teachers in trialling. 
At the third term Conference of the 
North Sydney Infants' Mistresses' 
Council in 1977 at the time when the 
book was in the course of preparation, 
a report was given to the Mistresses 
present, and oilers to take part in 
trialling were sought. A form was 
provided for sending back to the Com- 
mittee after due consideration. A copy 
of this report, and the accompanying 
form is shown. 



MATHEMATICS EVALUATION PROCEDURES 
TRIALLING 

The Proteduiet ind Te« Itemt in Miihemmct Eviluiiuin tot Numbej. Sljjfx 
ind Meiiuiemeni U^ngih, Miu. Volume. Temper it u re. Atei. Time ind 
Mnncy) hive now been writren 

The ne«t ^i*gt it ihii «f trialling 

For 1 broid atwSHTwnt ihe ii<H.'umeni i wide sp«i:«aim or«:hwl %Huitioni 
it required 
Theie wilt include 

* itifff iin 1 whf)l« Khnol bittt 

* individual teacher: in tta^et) schmU (a) kinder f:arien tejcheri. 
(b) Year I leacherv (c) Year teacheri 

* leichert in one-teacher Khfx^i. 

* teacheri of tower primary cla\wet 

Befnre tarrying nul ihe tnah> 

* jnme teachers will be pven the documeni for %tudy without any 
priiu diwuiiinn 

* «>me reachert will tak.r y^irt in indivkiuaJ diwuttinn about Ihe 
dncuinent with mittreH/pririclpal 

* vtirx will participate m whrile-ftall ditcuttlun feui^'int about the 
document 

Trialling ■•ill involve the follnwing conditmnt 

I Te« ttemi are lo be pven, m Ihe firtt instance, lo children whcue natutal 
langiiane it tngjith Uier. if prewnl in the Khotil. appinpnaie chil'.Uen in 
the catejpitieiihown b«low may be ie«ed. if desired 
fi) Thoie With mintma] undemanding of tngl«h (original lanpiage. 
and nt>t Englnh, tpoken at home) 

(b) ThOM With fair competency in F.ngliih<orlginaI language, ana not 
Engltih. ipoken at home) 

(c) Thnte with fatt competency in Hnglijh (both Isfiguage* %poJcen at 
home) 

The iaifgory would bettaied> in wnrd*> rm the Ch.ild'i Rei^nie Sheet 
(Children with nn underttanding nf Rnglith would not be iub)eci to 
letting) 

2. Meeiing* and jnterv»e«i with thnu participating may beheld before and 
after the trialling. 

3 The cnmplelton of t^uetlinnnaireiby clau leacheriand by miitleu/ 
plincipal will be required. 

4 AD documenli, including RetponicSheelt of children letied. are to be 
reiurrwd by or on the dale nominated 



S. The trialhng will be carried «ul ovet a penod nf at leasl two terms, and 
reptirtingwill be ne;eiury during Ihii period 

6 ti It the inienlinn a fr< chiUrm mly from each cl*n will be letted. 
It It anttcipated thai apprnximaiely 5-8 tei is per child may be required. 

If you aie prepared to hive ynur ichool involved in thit trialling. and to take 
pari youiKir. pleaie fill in the attached form, and teturn it to Mr! M Muir. 
26 Orchard Rnad. Beeciofi 21 1'' oner befott Iti November. 1977. 

When theie fnrmi have been received, a wietlton of tchoolt will be made, to 
thai there will be a balaiKed tampling. You will be informed before ihe end 
nf ihn term tf your kHooI ha» been jelected. and of the catepiry in which the 
trialling will be required (e.g. Number.S^ape. length). 

N S.R I M.C.Ccjmmitfee for 
Malhemalin F.valuatton. 



NS.R tM C 
Mathematics Evaluation Comminre 



We would like to be invutved m the Ttialling of the F.valual ion Docum 
in 1978. 



Schtxil Deparir 

Plinne Numbet ... 

Addteu 



Pottcode -■ 

Mittreu or Pnncipal 

Number of claiiet in dept 

Approximate lolal enrolment of dept. in 1978 ... ... 

R.S.VP.t»y 1,11.77 Signed .. 

loMti.M.Muir. Date 
26 Orchard Road. 
nF.ECROFT. 2119. 
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B. When the offers of participation were 
received schools were placed in one 
of the categories and allotted one 

Category 



of the strands for testing. A list was 
made and duplicated using the following 
headings: 



School/ 


Strand(s) to 


Name of 


Names of teachers to 


Signature of Principal 


Dept. 


be trialled 


Principal or 


be involved (including 


or Mistress for receipt 






Mistress 


year taught) 


of documents. 



A copy of these lists was supplied with 
every book so that all would know their 
relationship within the programme, and 
the particular strand with which they, and 
also their colleagues, were working. 

Schools in Category I were: 

Balmoral, Brisbania Infants, Carlingford 

h'fants, Hornsby South Infants, Hunters 

H , 

Schools in Category il were: 
Berowra Infants, Erina Heights Infants, 
Greenwich Infants, Kanwal Infants, Manly 
Infants, Manly West Infants, Ryde East 
Infants, Seaforth Infants, The Entrance 
Infants, Wideview Inlitnts, Wyoming Infants, 
Mosman Infants, Wahroonga Infants. 



Schools in Category III were: 
Allambie Heights Infants, Avalon Primary, 
Avalon Infants, Balgowlah Heights Infants, 
Beecroft Infants, Hornsby North Primary, 
Bexley infants, Gordon Primary, Hornsby 
Heiglits Infants, Lan*^ Cove West Primary, 
Lindfield East Infants, Mona Vale Infants, 
Mosman Primary, Pennant Hills Infants, 
Pennant Hills West Infants, St. Ives Infants, 
St. Ives Primary, Thornleigh West Infants, 
Toukiey Infants. 

Schools in Category IV were: 

One two-teacher school and five one-te^ jici 

schools in the Bathurst area. 



List of Participating Schools (Sample page) 



CATEGORY I (continued) 



School • department 


Strand(s) to 
be triaJIed 


Principal or 
Mistress 


Names of teachers involved 

(including Year taught) 
PLEASE PRINT. 


Receipt: Principal 
or Mistress lo sign. 


Carlingford Infants 


Area 


Mrs. Joan Graham 


1. Mrs. Joan Graham 

3 

4 


Received 5 copies 
Signed 


5 




Hornsby South 
Infants 


Length 


Mrs. M, Hartnct! 


1. Mrs. M. Hartnetl 
■) 

3 

4 


Received 6 copies 


5 

6 




Hunter's Hill 
Infants 


Number 


Mrs. M. Nettleship 


1. Mrs. M. Nettleship 

3 

4 

5 


Received 5 copies 



During the Trialling period 

In ridcition to the list of participating 
schooh and the typewritten, duplicated, 
foolscap-sized, staple-bound, 4.5cm 
thick Document containing the test 
procedures and /.lotes \or their admin- 



istration, teachers were given various 
letters, and forms to fill in and retum. 
Copies of these letters and forms 
included here are for your interest and 
to indicate the type and extent of the 
trialling, and feedback to the com- 
mittee. 



When the list of offers to participate in 
the trialling prograu-yrip had been 
compiled following the 3rd Term 
Conference of the N.S.R.i.M.C. in 1977 
the following letter was sent to 
Mistresses and Principals. 



B. A letter was sent to every teacher in 
Category III and Category IV who 
was to carry out testing without guid- 
ance from the Principal, mistress or 
other teachers in the school. A copy 
is shown below. 



M«lhemJtj« Evilmtion Coirnittie. 

:ith November. Iii77. 



Th«rk you for viffcfing to lake pan m rhe tnalltng of ihe 
Maihemaiici Evaluaiion Procedutei 

Yout Khool/depattmer.t hubeen selected to participate in theie 

Initi. and leacheti wt)l be involved. The caiegory la wKich 

yout uhoat/depjrtmeni haibeen placed it 

An In i*rvice coui« haiheen arranged fut the Mistrtiior Principal 
of the ichoo{ or department involved. 

Thti will b< held on 5ft March. 1"»7K. 9 30 ■ 3 JOat Nartmburn Profewioiitl 
Teachw' ^:entrt. 

It II imp«taiive that <^°>< whose teachen are involved should 
attend ihu course 

The couiK titled. "MathemalKs Evaluation Procedures*" will he 
4d«ttf«i in »he InwrvKe B<>oklei fot 1978 It will be necesjary for you 
to mtkr applkaiion to attend thiscoutv. m the usual way on the uiiial 
inKrvice forms 

Copies of the tnallinit dfKument will be disittbuled at the course 
and implementation procedures wilt be outlined 

Thank you (at >oui help. 



M.Mutr. 

For the Mathcmatin Evaluation 
Commktee. 

(E Calbn.M Muir. K. Yabdey). 



NS.R.I.MC. 
Mathematics Committee. 
C/- Infants' Depanment. 
Public School. 
Wahtoongt. 2076. 

ht March, 197S. 



Thank you for being willing to carry out these tests for us. Out main 
purpose in trialling the procedures in this Docuntent is to lest theit validity 
undet a variety of different conditions. 

Thisiswhy some of you will be liven fifnUiaruation teukmsbefon 
staning the tiials, and othcn will be working without any explanations other 
than thoie given In the docuntent itself. Ttialkn have been allotted to four 
different categories. 

An Inservice Course (Mathematics Evaluation Proceduns NS78/90) 
will be heU on t7th April, 1978 fot thoee in Categories I and tl. Two trialling 
representatives (othet than the Infants Mistreia) from Category 1 schooU.and 
the trialting trachcn. years I anri 2, from Category n Khools are expected to 
make application to attend this course. The closing date is 28lh March, 1978. 
(Kinderganen teachen will not comtncnce their trialling uniQ later in the year.) 

1 riallen in Categories III and IV will not receive these explanations 
and wtQ work from the document atone. 

We hope thus to obtain a wide tange of comments and reacttoni. so 
that in >>« )>sht of these we wiS be able to amend ai>d refine the document. 
Your contrtbutun wtO therefore be of great importance to us, and will help 
us in getting the dociunent m its Anat form. 

We want you io write an/ suggestions, comments, opinions and 
Ttndinp that you. may have to offer on the blank psP facing the relevant 
Procedute as printed. 

You will be re<;uired to return lo the Committee Ihe document with 
your annouttons, togethct with the comt^kted Response sheets you have 
made «nd used with the children you have rested, and your answers to a 
Questionnaire about your findings, which you will receWe tatei . 

Again, thank you for your help. 

Yours sncerety. 



ICB. Yabsley 

for the Mathematics Evaluation 
Committee of the N S.R.I.M C. 
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It was necessary to provide some 
guidance to Principals and Mistresses 
as to what to say to teachers who were 
to trial the tests without help or discuss- 
ion within the school. A sheet was 



provided for each Principal or Mistress 
setting out what to say when the 
Trial Document was handed to the 
participating teacher. 



MATHEMATICS EVALUATION PR(K EIHJRES K 2. 



Intifucitoni lo he given to ttiilling leacheri tn Categonei III and IV 



Caiegoty MI oiat iniUurtKini to be given lu teacher by Principal oi 
MiKreu. 



Categnry IV inilructinni will be given lo leacheti tn charge by meani 
of a letier ftom Df, Petry 



"We hive agieed to carry out mailing in Mathemarici 
Evaluation Piocedurei 

Here n 'he document, there it a letter lur yuu iniitie 

You will be working in the Jttand of (numher. area. 

etc) 

Read the Introductnty paget i to xxiii 

Uk the indet find the objectivei in >Hur errand Re*d 
and ttody them. 

Select about three children in your clatt or group who 

( 1 ) are experiencing difficulty in the given itrand 

or 

(2) are newCi)mertu,hHW level of achievement ^r 
underttiindingdn thii ttrand) you wi%h to 
awertain 

Follow carefully the teit procedure! set nut for rhe Jttand 

Record the child'i retpontet on a Rejponw Sheet dra»n up 
by yourself (Sample in document) Write your 'diagnoiii'. 
after tei'ing. on each child'i Retponie Sheet 

A5 you work from the document, write any comment! on 
the facing paget. at tuggetted on page xvii 

Ijter a quettionnaire wilt be tent to * ou for further conimentt 

Tbank you fof your help" 



Children's Response Sheets, completed 
after testing, were sent in from each 
participating teacher. Child and teacher 
were both anonymous to the com- 
mittee, but in order for assessment to 



be complete it was necessary to know 
certain information about both. The 
Identification Form shown was sent to 
schools for this purpose. 



IDENTIFICATION FORM 
Identification ofschool, dus &nd teacher. 



Please attach an Identincttion Form to fach completed 
Child's Rf cord Shf ft before returning to ihe 
Committee. 



CHILD'S N.VME (firit name or initials) 

Name ofschool 

Classification of Dept./School 

Grade Placement of child testrd 

Type of class in which child is placed 

(parallel, streamed, other; any further details?) 

Was tester child's teacher? 

If not, who was tester? 

Length of service of tester 

Date 



The Questionnaire was sent to teachers 
in the Yarious categories to be returned 
on different selected dates. After each 
batch was returned the Committee met 
to consider the replies so that progress- 



ive revision of the Document could 
take place. A copy of the questionnaire 
sent out for return on 16tii October, 
1978 is shown. Only the date varied 
on the other sets of questionnaires. 



Please return by 16th October, 1978 to the address below all the following: 

(1) This questionnaire, 

(2) The document "Mathematics Evaluation Procedures K-2" with 
your comments and annotations, 

(3) All the completed Response Sheets (including your diagnosis and 
suggested followup) for the children you have tested. Please staple 
an Identification from to each Response Sheet. 

Return to: 



Mrs. M. Muir, 

26 Orchard Road, 
Beecroft. 
2119. 



Note: A number of Identification Forms has been supplied. If this is 
insufficient please duplicate sufficient extra copies so that one 
can be attached to each Response Sheet. 

MANY THANKS 



NORTH SYDNEY REGION INFANTS MISTRESSES COUNCIL 
MATHEMATICS EVALUATION K-2 
TKIALLINC PROCEDURES 
QUESTK)NNAIRE 



SCHOOL - Dttc 

CLASS (IF ANV)TAUC»T BY TESTER 

NUMBER OF CHILDREN TESTED (itttcctauor gridc ofcach) . 
FtntNtmct -.. 



LENGTH OF SERVICE OF TESTER YEARS 

QUESTIONNAIRE FILLED IN BY MISTRESS/PRINCIPAUCLASS 
TEACHER 



(Sttic which) . 



Ntme not required 

All queitions ihould be sniwered by Ihe inter, except queilioni 20 and 21. - 
which tre«'> be tniwered by the mtitreu or princtpkl. 

Note If there ii iniufricient spKe to wnte any answer fully, please aliuh 
a separate l^eet for c or linual ion. (State the numberof the question 
beini anfweict) ) Do mr write on the back of any questionnaire 
sheets, 

INTEHf RETATION OF TEST 

1 , What was your reaction to the whole document pn first reading'* 

Why' 

2 Did youf opinion change later' 

Ifiowhy' , , ,. 



.1. (a) Were Ihe explanations dear m the inlioductory statements 

concerning lalionale' 

Commenl; 



fbt Were the explanationsclear in ihe miroductory statements cont.em- 

init recording? , , ,., 

Ccmmerl: , , 



4. (a) Were you able to understand the purpose of the test items fiom the 

objectives stated' 

Comment ,. 



(b) Were you able to understar>d the language used in the instructions 

for the lest procedures'* ,, 

Comment: 



(c) Were you able to understand the natemenls used in setting oul the 

Acceptable Responses from the child' 

Comment 



S. Did you need to adapt the wording in the test ilems to suit individual 
children, or to clarify their responses to the test questions' 



(If so, please record yoof adapta- 
tions on the page facingihe relevant test item in the document.) 



Comment here also: 



6, Did you find the formal of the suggested Child's Response Sheet easy to 

follow' 



Comment 



7 Did you find it difTicwlt to record the Ob)f ctives btiefly on the Child's 

Responae Sheet by i»mg "Key-Words"? 

ComriKnt' 



Did you find the marking cnde adequate' 

Comment; 
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9. Hive yiM tny other comm<nti cunccrnini the tnteipietation of the whole 
docuRienl. or partt of tt' 



ADMINISTRATION OF TESTS 

13 Before bepnning testing, what ramiliaruation p oceiluiri were adopted'* 
(IndepcrKltnt rcwiing of document IrKiividual diicuuion with inistrML 
ptircipii? Whole-slaff involvemenl* Other'') Plej« deKnbt ihe 
fundiariutton procedures used 



1 1 ■ Whjt clusrooir oriinualion wu required fat idministering the teils'* 
(i) Where pven'' (li) What happerwd to reit of class'* (iii)Whcw»i 
titjed? (tv)0lherdei«ils7 



12. How were children selected for diagnostic teiTing'' (Low marks'' 
Constant ftilure^ Lock of progress'' New pupil? Other'') 



I V Were nonnal «nd bright cluldfen tested in order togain familiarity with 

Ihe leil procedurei'* ■ • 

W»j this beneficial'' Comment ... . . 



20. (Xutreu/pHncipal to antwcr) When you re-tested a child previously 
tested (in order to ascertain telubility nf lest procedures) were your 

results the mw'* 

Please give details - 



11. (Mistreu/principal to answer) Would the results of this test br useful to 
you tn school organization'* (e g. class placernenls? DtKiplinaf> policies 
Work of resource teacher? Purchaie of equipment"* Other"" What 

limitattoTiscan you see in the uie of this tesf . 

Comment; 



GENERAL 

22 Do you consider that test series such as this are rtecessary'* 
Useful"*. Comment . - 



25. Did you fiivJ the knowledge gained rr«r the testing valuable to you in 
terms of 

(a) your understaiHiingof the child? 

Comment . .. ■ 



1 4 How long did yuu spend wttheKh child before arriving at i diagnosis? 
Comment 



1$. How muiy Objectives in each case had t* be tt\ted befuie atrivmg st a 

diagnosis"* . , .. 

Comrrwnt ... 



16 How did you lelect ihe Objective to find the starting poini 



How iurcewlul Jn yoy feet your method of selection was'' 
Comment 

l^ Was there «n Ob|ective in which a number of the children continually 

failed'' ' 

(Note ihts alvo in the Document on the page facing (he relevant test 
Items ) Can you suggest a reason tor this common failure"* (Not tiuglit'' 
Diiricult concept'' Pour test Hems'" O.her**! 



18 Were the lest materials suggested rradiiy available or easily mad<.'. and 

suitable for the pyrpose"" 

Comment 



19 Have you any other commrnis concerninft the administration of the tests'* 
If so. stale here , 



25. After arriving at a diagnosis fiom study of a child's Response Sheet. were 
you able to arnvr at a conclution about the child's level of achievement, 
or his difficulties"* ., - 



26 Were you able to make a decision in each case about the kind of follow- 
up work required? (Teach'' Re-teach'' Man other activities'* Give more 
experience in a particular aspect"* Allow child further tune ^^ same 
grade"* Other"*) 



Comment on difficulty of decision 



Note Write suggested follow-up procedures on the back of the 
Response Sheet nf each child tested following the statement I'.f your 
diagnosis. (These sheets are to he returned wuh this quest mtinaire ) 



(b) advantages or benefits for the child"* 

Comment: 



(c) Manning of future teaching/learning programmes"* 
Comment' . . 



24, This series of tests is based on evaluating of stated objectives Do you feel 

"comfortable" with Ihti approach? 

Comment 
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